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THE CONTINUING PROBLEMS OF ATOMIC 
POWER DEVELOPMENT: A Legal Commentary 


Atomic Power Development. Win- 
ter issue of Law and Contem- 
porary Problems. Duke Univer- 
sity, Durham, North Carolina, 
(1956), 210 pages, $2.00. 
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Law and Contemporary Problems is a 
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which a number of authors seek to eluci 
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however, little of a technical legal nature 
devoted to atomic 
Rather, the effort 
to acquaint few 


lem having legal significance. 
in the symposium 
power development 
seems to he lawyers, 
the difference between 
the 
economic, and political aspects of the 


1954 Atomic Act 
\ large part of the difficulty in under- 


of whom know 


fission and fusion, with scientific, 


Energy 


standing or discussing problems of 


atomic power development stems from 
the fact that the physical processes in 
volved were developed largely as a mili 
condi 

1946 
Congress passed a statute establishing 
the Atom but 
maintaining a tight government monop- 
all 


related to atomic phenomena, and estab 


and wartime measure under 
of the 


tary 


tions utmost secrecy. In 


Energy Commission, 


oly over materials and processes 
lishing strict controls over all informa- 
Legal title 
the 


use of 


tion related to such matters 
to all 


government, 


fissionable material was in 


and possession or 
such material was subject to complete 


the A.E.C 


In 1954 a new statute was passed to 


control by 


govern all phases of the development of 
The A.E. 
the dominant locus of power in the field 
the 
iand were designed to encourage 


atomic energy remained 


although numerous provisions in 
new 
civilian use and private exploitation of 
radioactive isotopes, 
phenomena. Under the 
Act of 1954 a program 
was instituted to create a private atomic 


This 


discussion of 


atomic energy, 


and similar 


Atomic Energy 


publication is 
the 


power industry 


largely devoted to a 
difficulties in the way of the program, 
the manner and speed with which it may 
the and 
economic implications of its operation 

Under 1954 Act 
ship of both atomic materials and facili 


operate, and social, political 


the private owner- 


ties is permitted, although only under 


license from the A.E.t Patents on 


} developments in the field are permitted, 
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must be reported to 
promptly and the Act con- 
which permit the A.E.C 


to require licensing at reasonable royal 


but all inventions 
the A.E.f 


tains provision 


ties under any patent in the field he 
A. EA 


but also sets the prices for atomic ma 


not only must license any activity 


terials, and may, when an activity in 
volves experimental or military signif 
cance, grant subsidies. Since virtually 
all present work in the field has at least 
as much experimental and military as 
industrial significance, the power of the 
A.E.C 
by its own discretion 

The AEA 


amounts of 
actors, but the first actual atomic power 


in this direction is limited only 


has produced small 


power in experimental re- 
plant in this country is not scheduled to 
begin production until the fall of 1957 
This will be a 60,000 kw. plant at Ship 
Pennsylvania, being built by 
Although 


this will produce commercial power, the 


pingport, 
the Duquesne Light Company 


cost of production will undoubtedly be 


higher than for power produced by 


Whereas 


opinion, a 


fossil fuels there are some 


conservative 
appears to be that 
produced at a 


differences of 
prediction atomic 


power cannot be cost 
that 
until 


commercial 


commercially 
1968. Prior 
construction of 


will be competitive 
to that 


atomic 


at least tirre 


all be 
A_E.C 


uneco 


power facilities will probably 
either directly by the 
the 
nomic cost in the charges to consumers 
It is estimated that the operating utility 
of the Shippingport plant will have paid 
less than half the total cost of its con 
struction. In addition, the development 


of atomic energy utilization to date has, 


subsidized 


or indirectly by including 


of course, been almost entirely at gov 
ernment expense, and involves a large 
investment. Thus there is some ground 
for arguing that atomic power develop 
ment involves exploitation of a “public 
resource,” and the 


deeply immersed in the public vs. private 


whole subject is 
power controversy 

A complicating factor in the situation 
is that the companies which have partici 
pated under contract with the govern 
ment in the atomic research and devel 
opment program prior to this time, have 
acquired a vast amount of experience 
and information which is not yet avail- 
Restrictions on the dis 
semination of information confine such 
data to demonstrate a 
need for it doubt 
whether the present security program, as 


able to others 


those who can 


There is serious 
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applied to private industrial activity of 
the kind contemplated the future 
development of atomic power, is either 
desirable or workable. Nevertheless the 
program exists and will apply to any 
that seeks to 
Thus some feel 


in 


individual or 
work within this field 
that there is a genuine danger that the 
which officially forbids 


industry, 


enterprise 


government, 


monopoly in will 


through this program create a new and 


private 


immensely powerful monopol 


The 
the amount of information that can be 


security program which limits 
made public, of course, inevitably cur 
tails public discussion of the issues in 
volved in administration of the atomic 
What we do with our 


in 


energy program. 
facilities, know-how, and resources 
this field will also have widespread in 
and on our 

The sig- 
nificance of the program and its ulti- 


and 


fluence among other nations 
relations with other nations 


mate effects cannot be foreseen 


can hardly be overestimated 


that the Federal regu 
latory scheme has so occupied this field 
that the left with no role 
to play except that of agents or licensees 
of the A.E.C 
prescribed the general outline of what 
done in an 
usually statute, 
ultimate power of control has been effec 
tively left with the A.E.C. While such 
administrative control is now a common 


It seems clear 


states are 


Although Congress has 


may and may not be un 


long and detailed the 


legal device, the unusual aspects of this 
subject, its newness, its secrecy, its mili 
tary importance, combine to give the 
ELC 


precedented power 


extraordinary and almost ur 


This publication contains a number 
of discussions of the extent and impli 
cations of that 
is likely to be exercised, that are lucid 
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power, and of how it 
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with administrative regulation cannot 
help but feel some uneasiness concern- 
A_E.C our 
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used as dis 
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be. Although the in this 
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ing the power of the over 
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wisely as a more widely 
discussions 
are 
no mean swer all questions 
all doubts 
be 
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they by ar 


One suspects 


here 


or satisty 


there may issues not noticed 


the use of this vast new 
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to 
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nearby Allis-Chalmers representative or write 
Allis-Chalmers, Industrial Equipment Divi- 
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The high purity, clarity, and proper activation of Harshaw 
Crystals are a natural result of our long pioneering experience 
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Harshaw Purity means light absorbing impurities are 
reduced to infinitesimal traces 


Harshaw Clarity gives highest possible transmission of the 
crystal’s own emitted light. 


Harshaw Activation means the optimum thallium concen- 
tration ensuring maximum energy conversion. 


Our crystals are normally supplied hermetically sealed in 
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A typical Struthers Wells CIRCULATING HEATING SYSTEM 


serving a major Canadian oil refinery 
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the plant of a major Canadian oil refiner. The heaters 
are part of Struthers Wells circulating heating systems, 
utilizing liquid Dowtherm as the heating medium, at 
temperatures of approximately 700°F. 

This equipment is used to supply process heat for 
reboilers and other heat transfer equipment, as in- 
stalled in a modern lubricating oil refining operation. 
This type of equipment insures close temperature 
control and high heat transfer rates in the users. The 
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WARREN, PA. 


capacity of these systems is 60,000,000 BTU per hour, 
making it one of the largest installations of this type 

Struthers Wells is a major supplier of circulating 
heating systems for both liquid and vapor service, and 
utilizing commercial heat transfer fluids in a wide 
temperature range. Hundreds of successful installa- 
tions, many of them repeat orders, provide a wide 
background on which to base recommendations for 
any type of service 

Fired heaters for the direct heating of process 
fluids, as gas, steam, and hydrocarbons, to the highest 
commercial temperature ranges are also built by 
Struthers Wells. 


STRUTHERS WELLS Corporation 


a ed se a 
and Titusville, Pa. 


S truthers 
Wells 


Offices in Principal Cities 


Chemical Engineering Progress 





Positioning unplated vessel into place for plat 
ing its interior with a durable coat of nickel. By 


Photo Courtesy of Aleo Products. Ine 


prolonging the useful life of process equipment, 
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Equally important, plating safe 
guards product purity during pro 
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considerable 
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limited to small, simple forms. Large 
complex shapes posed several diffi- 
culties. But no longer, thanks to 
technical advances along with expan 
sion and improvement of facilities 
Today, new techniques permit 


plating the most intricate shapes 
with a uniform, extremely hard, cor 
rosion-resisting nickel coating. Ever 
those of low-cost base metals 


Dependability of these advances 
has made it practicable to nickel- 


plate large quantities of equipment 


exacting demands of the 
Energy Commission. And, 
needs of 


to meet 
Atomic 
likewise, to meet the 
processors. 


Investigate how nickel plating 
can save you money...by protecting 
your equipment from corrosion and 
your product from contamination 
Also, by cutting the initial cost of 
your equipment. Send us details of 
your metal difficulty. We'll be glad 
to give you suggestions based on long 
practical experience. Write today 


67 Wall Street 
New York 6. %.Y. 
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Differential Pressure 
Cell Transmitters 


Complete line includes air-operat- 
ed and electric-operated d/p Cell 
Transmitters covering ranges from 
0-20” to 0-800” of water; working 
pressures up to 1500 pai. 


Type 13A d/p Cell 
Transmitter 


Positive Overrange Protection 
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Fully Adjustable Ranges—0-20" 
to 0.80" and 0-50" to 0-250" 
water 

Automatic Internal Damping — 
fast, stable measurement 
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installation, lowest maintenance 
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Complete line includes mercury 
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400” of water: working pressures 
up to 5000 psi. 


Type 28 Mercury Meter 


Permanent Full-Scale Meter Ac 
curacy exclusive segmental 
lever design provides linear 
transmission from float to pen 
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Minimum Ambient Temperature 
Effects float located in high 
pressure chamber 
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optimum results in measurement or con 
trol of process fluid streams. First; Fox- 
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ing and controlling devices 


equipment for every application. For 


example, only Foxboro offers all these 
basic meter types: differential pressure 
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ond; Foxboro provides 45 years of engi- 
neering experience in every phase of 
fluid mechanics. From the simplest gen- 
eral utility-type instrument to complex 
automatic ratio control systems, you get 
highest accuracy, efficiency, and econo- 
my. Whenever you have a flow problem 
involving liquids, vapors, gases, or slur- 
ries — in pipes, ducts, or channels, you 
can solve it best by specifying Foxbore. 
Foxboro Magnetic Meter Only a few instruments are described 
Measures Fluid Velocity Directly on these pages. For full details; or for 
Ades Ke Pressure Deep specific information on your problem, 
Uniform Flow Scale . . . 
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neer, or write The Foxboro Company, 


Full Accuracy Sustained Even on Liquids Other Meters 
Can't Handle — even sand and water slurries 939 Neponset Ave., Foxboro, Mass. 





Float-and-Cable REG U & PAT OFF 


Type Meters FIRST in FLow 


Rigid Construction — weather-tight 

case; all working parts of corro- 

sion-resistant materials 

Powertul Accurate Operation J 

large, high-stability float; cable of 

Type 302 Stainless Steel—non FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
stretching, non-twisting 


Direct Reading Chart and Scale 
Direct Reading Integral Counter Other Foxboro . 
Flow Instrumentation 


Electric or Pneumatic Type Rotameters 
Electric, Pneumatic, and Mechanical 
Integrators 

Pianimeters 


All Primary Elements, Valves, and Accessories 
required for assembly of complete flow meas 
urement and control systems 
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( Continued from page 10) 


anyone really have the vaguest notion 
of what we can do to dispose safely 


| of all the radioactive waste material 


that atomic power development will 
produce?) While this publication leaves 
some questions unasked, and many more 
unanswered, it does serve as an excel 
lent nontechnical introduction to the 


| numerous social, political, and legal 


problems of atomic energy development 
in the years immediately ahead. 


Reactor Shielding Design Manual 
Theodore Rockwell III, editor; 
McGraw-Hill Book Co., New 
York (1956), 466 pages, $6.00. 


Reviewed by H. S. Davis, and R. 7 
Jaske, Hanford Atomic Products Oper 


| ation, General Electric Company, Rich 


land, Washington 


The shielding of nuclear reactors is 
an interesting example of the difficulty 
which the uninitiated face in entering 
the nuclear field. Whereas it is true that 
mobile reactors offer additional compli 
cations, in general it serves to point out 
that the economical design of reactor 
shields requires extensive examination 
of many complex and interrelated factor 
on a scale hardly approached in every 
day process design. There is no room 
for guesswork or crude approximation 
since success of the project is contingent 
on the proper handling of emission from 
the core and associated systems. 

Data presented in this manual have 
been gathered from a wide range of 
sources, and while admittedly imperfect 
in detail, should be useful to reactor de 
signers. The chapters include an outline 
of basic theory, discussion of allowable 
leakage, methods of estimating primary 
core radiation sources as well as activa 
tion of coolant systems, methods for 
computing shield thicknesses, a practical 
discussion of problems encountered in 
actual shield construction, and treatment 
of the accessibility problems resulting 
from radioactivity in the shutdown sys 
tem. In addition, theoretical and em 
pirical techniques associated with the 


geometry of source und 


receptors are 
discussed thoroughly with considerable 
attention being placed on estimation ot 
transmission through ducts, slots, and 
other shield irregulariti he treat 
ment is comprehensive and readable, al 
though in general, the occasional uset 
will find the book more of a reference 
work than a gu ‘ the olution 


(Continued on 1ge¢ WO) 
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The “extras” cost no more 


| > 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
40" Year r 








Complex 


manifolding 
made 


easy 





ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-off 


40' Year 




















Esso Unit Completed 
--. 21 days early! 








To meet urgent production needs, 
a quick, quality job was desired 
on construction of a new process 
unit at an Esso Standard Oil 
Company refinery. 

BMC Engineering accepted the 
challenge . . . and with a Key 
Man* in charge, put the unit on 
stream — at full capacity 
twenty-one precious days ahead 
of schedule! 


Speed was the need — with 
efficiency, of course. This was the 
“Precious Plus” in BMC’s per- 
formance which never can be 
shown on blueprints — for it is 
the product of many intangibles. 
Other leading companies, too, find 
BMC’s plus in performance of pre- 
cious advantage. How else explain 
the unusual growth 


BMC is enjoying? 








! 
! You need new ‘“yardsticks’ to measure gy 
the plus performance of BMC. For the abiliti: gE 
tte pliant taste and ; ie 
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General Electric EM* Pumps... 


Move liquid metals with greater 
safety and continuity 


-.. OPERATE WITHOUT MOVING PARTS, 


first 
high-temperature 


Electric 
for radioactive and 


General electromagnetic pumps, 
designed 
systems, are now used in liquid metal labora 
tories and industrial processes where minimum 


leakage and continuous operation are important. 


Now designed to pump liquid metals at tem 
peratures up to 1500 degrees F and to move up to 
10,000 gallons per minute with accurate control 
of flow, General Electric EM pumps can be used to 
move such metals as sodium, sodium potassium, 
lead, bismuth or mercury. 

* Electromagnetic 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


FOUR GENERAL ELECTRIC EM PUMP MODELS are shown by 
4. F. Cage, Manager——Comp t and Cool 
ing Operation, Atomic Power Equipment Department, (1. to r.): 


t Systems Engineer- 



















SEALS, OR BEARINGS 


General Electric offers complete liquid metals 
pumping systems including EM pumps, mag- 
netic flowmeters, liquid level indicators, pressure 
transmitters, induction heaters, cold traps, plug- 
ging indicators and sodium oxide control stations! 


For more information on liquid metals pumping 
systems and components, contact your nearest 
G-E Apparatus Sales Office, or Section 193-1; 
General Electric Company, Schenectady 5, New 
York. Outside of the U.S. and Canada write to: 
International General Electric Company, 570 
Lexington Avenue, New York City, N. Y. 











linear induction, helical flow, d-<, and a-c types. Diagram 
shows pumps’ operating principle: Force is exerted on current- 


carrying liquid in magnetic field 














LIQUID METAL LOOP tests sodium potassium 
Nak) in a G-E electromagnetic pumping system 


for use as heot-transfer agent. Leop's a-c EM 


pump (below eperetes at 600 degrees F 


with capacity of 30 gallens per minute. Mag- 
netic flowmeter (left of pump) measures flow 


externally, providing greater sofety 








Johns-Manville 
organizes to give you 
better insulation service 


New and separate insulations division created to 
provide industry greatly improved Sales and 
Engineering service to meet modern problems 


@ Johns-Manville is now concentrating all industrial 
insulation operations within a new, fully integrated 
insulations division. This greater specialization makes 
possible the most complete insulation service available 
to industry. It consists of — 


Sales Representatives . . . men 
on whom you can rely for your 
insulation recommendations. 
Your J-M salesman will help you 
select the insulating material ex- 
actly right for your job—the one 
that will provide maximum fuel 
savings, improved process con- 
trol, and minimum maintenance. 
As co-ordinator of J-M’'s extensive research-engineering- 
manufacturing facilities, he offers you outstanding insula- 
tion training and experience. 


Insulation Engineers — Backing 
up the J-M salesman on every job 
is the J-M insulation engineer. 
He is primarily concerned with 
solving insulation problems. He 
recommends the economic thick- 
ness of insulation, as well as the 
proper finishes, weatherpr ofing and securement. His 
highly specialized knowledge makes possible an intelligent 
recognition and handling of your individual insulation 
requirements. 


Insulation Contract Units... 
Fully aware that no insulation 
is better than the man who applies 
it, the J-M Insulation Contractor 
makescare and skill in thescientif- 
ic application of Johns-Manville 
insulations his stock in trade. He 
maintains a complete crew of 
estimators and mechanics trained in J-M application 
techniques. He is ready to give you fast, efficient service 
on any insulation job—large or small. Proud of his repu- 
tation for integrity in his own community, the J-M 
Insulation Contractor merits your complete confidence, 


MV Johns-Manville 


MATERIALS “ENGINEERING - APPLICATION 
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Complete Range of Products — 
In this day of exacting tempera- 
ture control, the need for specific 
insulations for specific services is 
greater than ever before. Recog- 
nizing this, Johns-Manville man- 
ufactures insulations for every 
industrial requirement. Produced 
from the finest grades of asbestos, magnesium carbonate, 
diatomaceous silica, refractory clays and ceramic fibers, 
they are designed to afford maximum insulating effective- 
ness and durability at operating temperatures ranging 
from minus 300F to plus 3000F. 


ZN 


Gy 


Extensive Research Facilities— 
At Manville, New Jersey, Johns- 
Manville maintains the world’s 
most completely equipped insula- 
tion laboratory. Here insulation 
scientists are engaged in a con- 
tinuous program of developing 
new and better insulating ma- 
terials. In addition, their technical knowledge is always 
available to J-M customers whose insulation problems 
require special study. 


Experienced Management — At 
headquarters as well as in the 
field, management of the new in- 
sulations division consists of men 
who, in line with J-M’'s promo- 
tion-from-within policy, are in- 
sulation veterans. With a realistic 
grasp of customers’ needs, they 
are alert to new and better weys 
to serve you... now, and in the future. 


On Your Next Insulation Job— Whether your 
next insulation job is big or little, simple or complex, 
let Johns-Manville handle it for you. Just call your 
nearest J-M sales office, or write direct to Johns- 
Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. Chances are, you'll be 
glad you did! 


5 INSULATION 


—_—_— 
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Operational Aircraft 
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Petroleum Processing 
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Pilot Plant or Laboratory " ‘ Phuid Transfer: 


208 POTTERMETERS 


Complete flow control systems 





In every wndustry where liquid flow information is required 


i Melatasiilaiae Mil hae oaeil a Mie lie) las) tle eels eae lemme oir isliia: 


The only “bearingless” flow meter, the Pottermeter 
inaffected by caustics, acids, corrosives and completely reliable 


Pipe Line Operations even. under extreme conditions of temperature und pressure 


Potter ‘ 


POTTER AERONAUTICAL COMPANY 


2, Union, New Jersey 





‘keeping up with i sO DI UM | 
METAL DESCALING 
Uses SODIUM BY THE TON 


THE SODIUM HYDRIDE PROCESS HAS STREAMLINED 
DESCALING OF STAINLESS STEEL AND OTHER METALS. 
REASONS FOR ITS WIDE AND RAPID ACCEPTANCE: 
IT IS FASTER THAN PICKLING (MINUTES INSTEAD 
OF HOURS) + DOES NOT BITE THE METAL+ USES 
SIMPLE, STANDARD EQUIPMENT. 
THE PROCESS: HYDROGEN (USUALLY 
PRODUCED BY DISSOCIATING 
AMMONIA) IS BUBBLED THROUGH 
MOLTEN SODIUM TO FORM THE 
HYDRIDE, WHICH IS THEN 
DISSOLVED UP TO 2% INA 
CAUSTIC BATH AT 
700°C. THE METAL IS DIPPED, 
AND THE REDUCED SCALE 
THEN KNOCKED 
LOOSE BY COLD WATER QUENCH. 
SHEETS, RODS, WIRE, STRIP, STAMPINGS 
HAVE ALL BEEN DESCALED 
COMMERCIALLY VIA SODIUM HYDRIDE. 





SODIUM AS YOU LIKE IT 


NO MATTER WHAT YOUR SODIUM APPLICA- 
TION=PLANT, PILOT OR LAB SCALE~U.S.I. 
MAKES THIS METAL AVAILABLE IN THE 
FORM AND SIZE YOU NEED. 
THERE IS THE GIANT ECONOMY = 
PACKAGE FOR BULK USERS-THE 40- 
TON TANK CAR OF SOLID MATERIAL. 
SODIUM IS ALSO PACKAGED CAST 
SOLID IN 55-GAL. STEEL DRUMS OR 
-GAL. STEEL PAILS. 
THEN THERE ARE THE BRICK FORMS- 
IN 12, 5, 2% AND I-LB. SIZES—PACKED 
DRY iN 55-GAL. STEEL BARRELS. FOR 
SMALL USERS, I-AND 2-LB. BRICKS 
CAN BE PURCHASED IN STEEL PAILS | 
CONTAINING 20-LB. OF SODIUM. MORE | i” 
DETAILS IN THE U.S.I. BOOK, “HANDLING © >= 
METALLIC SODIUM ON A PLANT SCALE’. 


WRITE FOR YOUR COPY. % | 
Metal Strength Through Sodium  —_ 


SODIUM ADDED IN SMALL QUANTITIES (0.05%) 
TO ALUMINUM-SILICON CASTING ALLOY YIELDS USTRIAL CHEMICALS CO. 
REFINED GRAIN STRUCTURE, GIVING IMPROVED 
TENSILE STRENGTH AND ELONGATION. SODIUM Division of National Distillers Products Corporation 
HAS ALSO BEEN USED AS A DEOXIDIZER FOR BRASS 99 Park Avenue, New York 16, N, ¥. 
AND COPPER AS WELL AS THE REFINING OF LEAD. Geanchee bo petostpal clttes 
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VERTICAL 


: < 2 aes 
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+ Me 


Two Ingersoll-Rand Class VHTB 6-stage vertical pumps handling lean oil at a Texas natural gasoline plant 


to lower your pumping costs 





i 
4 





CLASS VHTB 
Pressures: to 1500 psi 
Capacities: 25 to 325 gpm 
Temperatures: to 750°F. 


Vertical, multi-stage diffusor-type unit. 
Single-suction impellers mounted back 
to-back for axial hydraulic balance 
Stuffing box under suction pressure 
For low capacities at high heads on 
process, boiler feed, hydraulic and 
similar applications 


CLASS VP 
Pressures: to 750 psi 
Capacities: 10 to 350 gpm 
Temperatures: to 750°F. 


Vertical, multi-stage, diffusor-type con 
struction. Single-suction impellers with 
throttling sleeve balancing device to 
reduce axial thrust and provide suction 
pressure at stuffing box. Entire pump 
ing element removable without disturt 
ing suction and discharge piping 


» 


For low capacities at medium high 
heads on applications such as process 
boiler feed, and heater drain work 








Designed specifically for low-capacity high-head appli 
cations, these Ingersoll-Rand vertical process pumps are 
engineered with a background of process pump experi 
ence. They are manufactured in the most modern of pump 
plants to deliver years of efficient service with a minimum 
of down time and maintenance expense 


Features include: “Double-Case” construction with seg 
mented diffusor-type inner casing for complete radial 
hydraulic balance and minimum bearing wear... Positive 
aligning feature for perfect positioning of inner casing 
segments ... Rotor assembled without prestressing shaft 
to eliminate all possibility of shaft distortion. Available 
in bronze fitted, all iron, carbon steel, and stainless fitted 


materials to cover a wide range of process services 





Ask the Ingersoll-Rand engineer to show 
you these and other features which make 
Ingersoll-Rand pumps your best bet for low 








cost year-in, year-out service 


Ingersoll-Rand 


1) BROADWAY, NEW YORK 4, N.Y 





COMPRESSORS - GAS & DIESEL ENGINES ~- AIR & ELECTRIC TOOLS - CONDENSERS - PUMPS - ROCK DRILLS - VACUUM EQUIPMENT 
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HIGH OR LOW 

TEMPERATURES 

The BJ ASBESTOS GASKETS handle This one basic Byron Jackson Type U Mechanical Seal 

temperatures from minus 100°F to plus solves three major pumping services with only the change 
of two gaskets. You benefit because: (a) you can stand- 
ardize on this basic BJ Type U Seal and thus greatly 
reduce your parts and inventory needs; (b) you can con- 

CORROSIVE vert process pumps to changes of service with only the 

The BJ TEFLON GASKETS answer a change of two gaskets; and (c) you eliminate costly, 

wide range of corrosive fluids troublesome stuffingbox repacking and unnecessary pump 
downtime. 

Only Byron Jackson...the leader in Mechanical Seals 

HIGH PRESSURE ... Offers this simplified interchangeability of service 

The BJ RUBBER GASKETS handle through a change of gaskets. 

pressures to 1000 PSI... and any gen- If your operations involve multiple pumps with varia- 

eral service needs ' , 
tions in service requirements, look into this basic BJ 
Type U Seal. If your pumping needs are more highly spe- 
cialized in any one field, there’s a BJ Mechanical Seal 
engineered to solve almost every stuffingbox requirement. 


Byron Jackson Pumps 


PREE MECHANICAL SEAL SELECTION 
PORTFOLIO — Send for this special 
Byron Jackson Mechanical Seal e A Subsidiary of Borg-Warner Corporation 


ee preen tenet ce a ; P.O. Box 2017A, Terminal Annex 
material, price a installation Los Angeles 54, California 


information, Write today to 
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CATALYTIC 
senvices | 


Operating plants are 
today proving the worth 


of Catalytic’s ability 
to design for profit. 


Pioneering achievements 
in such diversified fields 
as metallurgy, petroleum, 
chemicals, and 
petrochemicals are 
recorded in concrete 

and steel. 


The skill, creative ability, and 
experience of Catalytic’s 
personnel, alone or 
supplementing the engineering 
forces of your own organization, 
can create the kind of plant 
that will produce profits for you. 


CATALIYTIC 


CONSTRUCTION COMPANY 


PHILADELPHIA 2, PENNSYLVANIA « TOLEDO, On10 


in Canada: 

CATALYTIC CONSTRUCTION 
OF CANADA, LIMITED; SARNIA. 
ONTARIO; MONTREAL, QUEBEC 


CATALYTIC ON-TIME... 
ON-BUODGET SERVICES 
for the metallurgical, chemical, 
trochemica! and oil refining 
industries: Project Analysis; 
Process Development; Process 
Design; Economic Studies: 
Engineering; Procurement; 
Construction; Plant Operation 
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TOW 


PACKAGED 


“Power comes fm one piece” on a Marley cooling 
tower—a complptely integrated unit that consists 
of motor, drive{shaft, couplings, Geareducer* and 
fan hub, assemijled and permanently aligned on a 
rugged unitized jsteel support. 


Every sicipnels of this packaged power unit (ex- 
cept the ~ all your choice) is Marley-designed 
and manufactuged exclusively and specifically for 
cooling tower usp. Each is engineered for individual 
mechanical exceflence and for functional integration 
into the complete assembly. All are backed by a 
single responsilflity for dependable performance 
and economica¥ maintenance, and that backing 


is the Marley \uarantee. 


These units arg Standard for all Marley industrial 
towers and, tg ether with Marley multi-blade alum- 
inum fans, aréjavaWable for modernization of towers 
of any mak¢,/ Ingtelling the pre-assembled Marley 
power package for\replacement service reduces shut- 
down timg’ by dayp.\ 

For detafled information on “packaged power” for 
new or €xjsting towers, call the Marley sales en- 
gineer in gny of 55 major cities. 


The Marley Company 


Kansas City, Missouri 
Founder-Member Cooling Tower institute 


Chemical Engineering Progress 


Marginal notes 


(Continued from page 18) 


everyday problen However, the book 


Line La © WAG EE BR breve alontile tthe practicing 
engineer or graduate student intereste 


reactor engineering 

The editor ind iuthor ire to be 
commended for providing a valuable 
contribution to a field which is slowly 
transition trom a irt to a acti 


apphed renice 


Books received 


Peaceful Uses of Atomic Energy. Pro- 
ceedings of the International Confer- 
ence in Geneva, August, 1955. United 
Nations. (1956). 

Vol. 7, “Nuclear Chemustr and Ei 
fects of Irradiation,” 694 pages, $10 
(U.S.). Difficult problems in the devel 
opment and operation of reactors—a 
chemical in character. The fundamental 


1 


chemistry of various special material 
Vol. 8, “Production Technology of the 
Materials { sed tor Nuclear E.ners 
630 page $10 (U.S.). Details of cher 
cal and metallurgical processes for urat 
ium, thorium, bery 
Vol 9 Reactor 
Chemical Processing,” 
(U.S.). Papers and discussio 
fabrication of fuel element 
ical reprocessing of 
chemical recovery of new 
in a breeder reactor et 


Conference of the Academy of Sciences 
of the USSR on the Peaceful Uses of 
Atomic Energy. U.S.A.E.C.. Wash- 
ington, D. C. (1956). 

The following sessions were held 
july 1-5, 1955: Divisions of Technical! 
Science: Chemical Science Biological! 
Science Physical and Mathematical 


Sciences 


A Forum Report, Commercial and In- 
ternational Developments in Atomic 
Energy. Proceedings of a meeting 
held September 27-29, 1955, under the 
auspices of Atomic Industrial Forum, 
Inc.. New York. Edited by Edwin 
Wiggin. (1956), 598 pages, $8.50. 


Discussions were held on Reactors 
Reactor Safety; Radiation and Radioiso 


topes, Geneva Conterence 


Developments in Stainless-Steel Weld- 
ing in the Nuclear Program. A Mono- 
graph by E. B. LaVelle, L. H 
Rasmussen, and E. M. Kuchera 
Technical Information Service, 
Atomic Energy Commission, Wash- 
ington 25, D. C. (1956), 20 pages, 
20 cents. 

This pamphlet describes an improved 
method for fabrication by welding whict 
has been developed in connection with 


the nuclear program 


September, 1956 











Edward A. Ulrich, V. P. & Gen. Mgr. of Process Filters, Inc., reports: 


“Facts behind the sensational rise 
in Process Filter installations” 


“Our sales curve continues to move upward on a 
sharp angle, but it gives you only part of the story 

“Companies now owning Process Filters include 
many of the most respected names in industry 
They're located in every section of the country from 
Parlin, New Jersey to Alhambra, California 
and they’re using our equipment to meet a multi 
tude of requirements from filtering cumic acid to 
“green salt” and from cyanide slimes to molten 
sulfur 

In the past few years, Process Filters, Inc. has 
introduced many innovations in filtration and has 
come up with dozens of new and practical solutions 


Le 
Lad } 


0) 4 


VERTICAL LEAP FILTERS VERTICAL BATCH FILTERS 


Vol. 52, No. 9 


HORIZONTAL LEAF FILTERS 


to increase production rates, ease of operation and 
efficiency. 

‘The growth of Process Filters, Inc. reflects it 
ability to provide successful filtration in greatly 
diversified applications It’s a good reason why you 
can expect PF to design and build pressure leaf 
filters that will prove most successful for you, too! 

“We'd like to tell you more about Process Filters 
and what they can do in your plant. Please write 


ILLUSTRATED BULLETINS MAILED ON REQUEST 
PROCESS FILTERS, INC. (A subsidiery of BOWSER, Inc 
1805 Elmwood Ave. Buffalo 7. N. Y 


COMING 
ATTRACTIONS 
New Units te be 


Announced Seon 





HMOBITONTAL BATCH FILTERS 
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hug way you look at 


you get more mixer value per dollar 


Note easy accessibility to flange coupling 
and upper mixer sheft due te uniave design 
of reducer support 


Ever see @ mixer this big? Built for agitation 
of very viscous moterial in @ vertical tenk, the 
gear reducer alone weighs 9000 pounds. Driven 
by ao 75 HP moter the 154 HP capacity of the 
geor unit provides @ generous service foctor 


for unusval eperating conditions 
eter shoft is more then 


The 7” diam 


16 feet tong. When 


you re thinking of big mixers for any process 


think of Phillie Geer 


While the illustration above shows a larger agitator than you 
may ever require .. . for any fluid mixing job, any process 
condition, or any kind of mixing, doesn't it stand to reason 
that a heavier, more powerful, better designed mixer will do 
more work for you, dollar for dollar, at less cost? 


Here's how, size for size, unit for unit, Philadelphia Mixers 
give you more mixer value per dollar invested. 

(1) Philadelphia offers more horsepower capacity per dollar: 
All reducer drives are designed and built with generous serv- 
ice factors for long, quiet, trouble-free operation 

(2) All component parts are designed for extra heavy duty 
and provided at no extra cost: Extra heavy-duty output shaft- 
ing, 75,000 hour service tested thrust bearings, heavy-duty 
inboard bearing supports, spiral-bevel gears of hardened 
steel and over-sized anti-friction bearings for rigid shaft sup- 
port are all designed specifically to provide highest level of 
efficiency and economy. Dollar for dollar, you get more 
with Philadelphia Mixers. 

(3) Philadelphia Mixers are easier to install and less expensive 
te service: Exclusive low headroom design permits maximum 
bearing span with minimum headroom. For closed tank agi- 
tation, the new Philadelphia-Garlock unitary mechanical 
seal assures long, maintenance-free service and, when neces- 
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sary, is replaceable in minutes with no special lifting equip- 
ment needed 

Here's why Philadelphia Mixers can give you more mixer 
value per dollar! 

No other manufacturer controls, within its own organiza- 
tion, such extensive and specialized designing, engineering, 
manufacturing, assembling, quality control and field servic- 
ing facilities devoted exclusively to fluid agitation production 
and operation. Phillie Gear manufactures all gears, coup- 
lings and reducer housings and machines all shafts, drive 
supports and impellers. As a result of such completely inte- 
grated “packaged” service, you can be sure that every Phila- 
delphia Fluid Mixer will perform smoothly, efficiently, 
quietly and economically beyond the maximum specified 
limits for any given installation. 

For the complete story on our standard line of mixers or 
special units for big jobs, send for Bulletin A-156 
philadelphia mixers —__— 

PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 


INDUSTRIAL GEARS & SPEED REOUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS © FLEXIBLE COUPLINGS 


Offices in ol! Principe! Cities Virginie Geer & Machine Corp. « Lynchburg, Ve 
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Wie consider KAR GATE COW ‘s)? ns Fit r nor 
it ¢ COSTS 1 (ANE 7/0 XY AY /ONGEr f 


Alores Why 
he C Poys To Start With 


“Karbate’’ Impervious Graphite Process Equip- 
ment — And Contnuves To Pay While You Use it 





Low First Cost: Prices of standard, quantity-produced 
“Karbate” Process Equipment compare favorably with 
those of other materials less resistant to corrosion. Delivery is 
quick — generally from stock 
Lor Service Life: Unequalled corrosion-resistance, immunity to 
thermal aie and ruggedness of mechanical design keep “Karbate"’ Process 


Equipment on the job with minimum maintenance 


No other material of construction com- 
Manutactured only by 


bines the advantages listed above with such NATIONAL CARBON COMPANY 
other desirable properties as high thermal! con- The term “Karbate” is a registered trade-mark of 
Usion Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 


ease of fabrication and modification in the field, plus & Ciseten of Cates Costtte and Carbon Corpereticn 

; , : 30 East 42nd Street, New York 17, Now York 
a complete technical advisory service. Literature Sales Offices: Atianta, Chicago, Datias, Kansas City 
Los Angeles, New York, Picesburgh, Sen Praacieco 


ductivity, freedom from metallic contamination, 


furnished promptly on request. 


In CANADA: Union Carbide Canades Limited, Toronto 








Pipe and Fittings — = Cascade Cooter: — 
3.7000 3 6670 
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Noted and quioted 


SECRECY: 
PROS AND CONS 


Quoted are two views. One is that of 
Berkner, who endeavors to speak for 
scientists. The other is that of the 
Citizens (McKinney) Panel, which con- 
sidered secrecy and information control 
in an over-all study made for the Joint 
Committee on Atomic Energy. 


Secrecy and Scientific Progress 


Serious technological secrecy is rela 
tively recent, having emerged sharply 
as a product of the upsurgence of our 
technological revolution. There are, of 
course, a few earlier examples extend 
ing throughout history, but they were 
almost insignificant. But as society gen- 
erally has become deeply dependent on 
technological development, so too have 
the military increased 
their dependence on science and tech 
Initially, at least, it appeared 
should re 


organizations 


nology 
reasonable that the military 
trict the 


military implications on the ground that 


exchange of ideas having 


to permit the free flow of information 


is its move to a new plant 


would hand the enemy our develop- 
mental achievements “on a platter.” 

In the modern world, however, all 
the important areas of science have mili- 
tary implications and, under our present 
policies, must therefore fall inevitably 
under the cloak of military secrecy 
Since more and more of our scientific 
activity is coming within the purview 
of secrecy, the need for appraisal of 
the effects of secrecy on our scientific 
stature and progress, and therefore on 
becomes of in- 
highly 


technological 


our national security, 


importance. It seenis 
probable that a little 
secrecy, like a little poison, may be a 
good thing, but too much can destroy 


us. Therefore, it is important to under 


creasing 


stand just where the balance lies 


In the same way it is necessary to 
the benefits of science 
will quickly be 


technological 


understand how 
nation 


widespread 


to our extin 
guished by 
In suppressing seemingly iso 
bits of information of 


value, 


secrecy 
lated scientific 
direct military 
the same time, the germination of sci- 
entific ideas of much greater scientific, 
The 


free 


we prevent, at 


social, and military significance 
great concepts generated from a 
and virile science and injected into our 


Symbolic of BARTON’S 


industrial complex can provide far 


greater security through technological 
upremacy than we could ever hope to 
through the 


technological information 


achieve classification of 


The maintenance of the widespread 


secrecy of technological information 
makes necessary the employment of pro 
cedures and regulations for the security 
of such information. Under these pro- 
cedures, the scientist cannot avoid be- 
coming the target, for 
he is the the in- 
formation that is to be protected. [t is 
his creative thought that produces the 
need for technological secrecy. Yet the 
application of our present security pro- 


almost unique 


source of much of 


cedures conditions the scientist to avoid 
contact with any idea that may lead to 
Why should 


The reasons seem clear. 


military application this 


be true ? 
1. If the scientist knows no “secrets,” he 

cannot be involved in security questions 

permanent status, 


2 Clearance is not a 


and a scientist's reputation is constantly 
susceptible to multiple 

3. In the 
in new ways, the 


sources the 


jeopardy 
reassociating ideas 


must 


pro« eas of 
scientist acquire 


from many ideas to be asso 


ciated 


(Continued on page 36) 


service to industry and its rapid 
growth in the instrument and automation field, 


in Monterey Park, California. 
This modern, air-conditioned facility combines 


once again all operations under one roof for greater 
and more efficient production 


VISIT BARTON'S BOOTHS 419-420-421 
ISA CONFERENCE & EXHIBIT—COLISEUM 
NEW YORK CITY, SEPTEMBER 17-21, 1956 





INSTRUMENT 
INDUSTRIAL 


CORPORATION! coe monterey Pans Rd, Monterey Park, Call 


INSTRUMENTS 





BARTON 
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SUPERIOR TUBE 


ANNOUNCES THE 
OPENING OF ITS NUCLEAR 
PRODUCTS DIVISION 


Our Nuclear Products Division is specially equipped to pro 
duce precision products and to perform a variety of opera- 
tions On materials for nuclear power installations. However, 
its scope will not be limited to tubular forms. Fabrication of 
special shapes and components other than tubing will be 
included, from sheet, bar and plate. This division will work 
primarily with the reactive metals, titanium, zirconium and 
their alloys. But it will also fabricate stainless steels, some 
high-nickel alloys, and rare metals having special nuclear 
applications 


FACILITIES 
© Special vacuum furnaces for heat treating 

Vacuum chamber for inert arc welding of precision parts 
to extremely close tolerances for subassemblies 
Precision machining equipment (largely for milling and 
turning) accurate to 1/1000 in. in 4 in 
Completely air-conditioned shop 
Three hydraulic presses, up to 350 tons, for hot and cold 
forming sheet and plate 
Vapor and alkaline degreasing facilities 
Pickling facilities to handle reactive metals 
Rinsing facilities, with high purity de-ionized water for 
washing all pickled parts to be welded and heat treated 


Inspection of intricate shapes, using precision gages and 
an 24 


festing equipment, and a surface plate, accurate tk 
millionths of an inch 

Special dies for straightening sheet, plate, bar and 
Lquipme nt jor corrosion testing under high pre 
(up to $000 psi) and temperatures (up to SU) 


SERVICES 

We offer design engineering services in the fabricatx 
control rod channels, assembly channels, control rods 
tures, tools and other components required for various 

of nuclear reactors, as well as fabrication of subass 
parts, and intricate shapes. We a taffed th mechar 
metallurgical and welding engineers to help you solve 
fabrication probicms 

We can conduct pilot runs ) ’ i d assemble 
and establish product& i " ten nder 
strict quality control 

Write for more information and y fre 

No. 200. Superior Tube Compar CGsermant 
Norristown, Pa 


4// anal) ses UIU in 
OD—certain analyses 
walls up to 244 in. OD 


“BY GOET eta Met Le 


The big name in small! tubing 
NORRISTOWN, PA. 
4 } 


A 


Yd 


aa 


West Coast: Pacific Tube Company « 5710 Smithwoy 
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OIL RECLAIMER 


HILCO 
OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on «@ 
full-flow or by-pass basis, or in- 
termittently on @ batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 





HILCO OIL RECLAIMER SYSTEMS are 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 
other products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viscosity, dielectric strength and other specifications to new 


oil value. 


co 
ruere IS A Hib 

FOR EVERY OIL PUR- 
IFICATION JOB. - - 
AND EACH OFFERS 


you 


hese Features { 


WRITE TODAY! For Complete Details 
Ask For Bulletin R-160 















THE HILLIARD Corporation 





144 WEST FOURTH ST. 
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1N CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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(Continued from page 34) 


4. If a scientist has been engaged in 
cientific leadership in the national interest, 
inevitably involved in extensive 
ecurity questioning relating to his col- 
leagues, to the views of his colleagues, 
to his estimate of their intent, and to their 
statements and actions at informal scientifx 


he is 


conferences 

5. If a scientist expresses a strong view 
on some technological matter that may be 
contrary to the application of technology 
to current or to subsequent policy, he is 
open to the accusation of taking this view 
with the intent of deliberate subversion . . 

6. In a system of widespread technolog 
ical secrecy, the scientist finds it increas- 
ingly difficult to sort out from the tremen 
dous multiplicity of facts those that are 
secret and those that are open 

7. The 


complicated 


clearance procedure itself is 


The situations that I cite are not 
hypothetical; each one can be docu- 
mented by specific cases. The point is 
that the security process strongly con- 
ditions the scientist not to do those 
very things that most need to be done 
to preserve the technological supremacy 
of our country. Under these circum 
stances, we have lost the spontaneous 
will and opportunity for men to con 
tribute to our strength when they pos 
sess special knowledge and the vision 
to see how it can be applied. Respon 
sible men recognize the conditioning 
and will not consciously permit it to 
stand in the way of their duty and 
responsibility to their country and to 
the ideals that it represents 


Therefore, technological secrecy 
tends to put many of our best thinkers 
behind a wall across which they have 
no communication with our Govern 
ment. Moreover, this wall excludes 
many of the great foreign scientists of 
our time It is imperative that we 
find the best balance of technological 
secrecy as weighed against tree infor 
mation—a balance designed to give us 


optimum strength 


A deep and searching inquiry into the 
restrictions on technological informa 
tion is needed to determine where the 
interest really lies. Such an 


would define the kinds of 


public 
inquiry 
technological information that should 
be kept secret and outline procedures 
protection. It 


for its selection and 


would require the exercise of judgment 
in balancing all of the factors required 
by the national interest and security in 
mation should be 


deciding when infor 


classified. It would provide for peri 


(Continued on page 42) 
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Charles £. Jones & Assoc —— 





the rand new 


DIAL-A-MATIC 


Now Get instant photocopies of anything written, printed, 
typed, drawn or photographed right in your own office. 


method is in the dial. Amazing 


fect copies every time. Just set 


stainless steel. It copies any original up to the type of copies you want 


15° wide, any length or color on opaque 


Turn the dial get the clearest, fastest 


most convenient copy of anything. It's the are ready in seconds 


of Anything 


ArT 
‘ 
— 


The secret to the world's easiest copying 








Rs 
——<—— 


newly de 


signed avtomatic copy control assures per 


the dial to 


your copie. 


new all electric Apeco Dial-A-Matic Auto- 
Stat with revolutionary finger tip dial con- 
trol. It's light weight for easy portability 


or transparent paper—printed on one or 
both sides. The Apeco Dial-A-Matic Auto- 
Seat offers hundreds of money and time 


Delivered with Lifetime 








saving uses at a price well within the 


.. Compact to fit on the corner of any desk 
budget of even the smallest firm 


and is styled in polished and satin finish 


Have You Read This | 


NEW BOOK? ! 


Mail This 
AIR MAIL 


Postage Paid Card 
For your FREE BOOK 
(See other side) 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
Chicago 726, Ill. 


American Photocopy Equipment Co. 
1920 W. Peterson Avenue (Dept CEP-96) 
Chicago 26, ill. 

Rush me, without cbligation, your free booklet 
on new Apeco Dial-A-Matic Auto-Stat copying 


I understand this factual report will show me 


how I can improve the efficiency of my business 


as well as increase work output 


PLEASE PRINT 


Compony 
Address 
City Stote 


Individual 


Tithe 
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Service Guarantee 
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all-purpose 
copy maker 


the hand new 


The Improved DIAL-A-MATIC for 1957 


USED AND APPROVED BY 
THOUSANDS OF ENGINEERS 


COPY ANYTHING 
AUTOMATICALLY 
New FREE book tells how... 


Your free copy of this new booklet is packed with pic- 
tures and details about this revolutionary new copying 
method. Tells what Apeco Dial-A-Matic Auto-Stat 
copies are and how you can use these copies in your 
business. You, as well as every executive member of 
your staff, should read this worthwhile informative, 
factual report on this important new copy maker. You 
will find out how you can save time and money by 
speeding production, by cutting costly office paper 
work, by expediting shipping and receiving and hun- 
dreds of other ways to increase the efficiency of your 
business. 


| 
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Chicago 26 Iii 
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Packing 
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Mechanical Seal 


Pump standardization—how do you benefit? By stand Packed stuffing box or mechanical seal—which is pre 
ardizing, you can often drastically cut your spare parts in ferred? tach ha t ipplicatio Mechanical seal " 
ventory. With Worthington’s SESC (Standard End Suction gaining in popularit ear after uv. With Worthinetor 
Centrifugal) line, you are also assured of immediate deliv Standard End Suction Centrifugal pumps yo 

ery from factory or distributor stocks. Because the SES( your choice of mechanical r packin but 

line consists of standardized “parts” not pumps, it can be easily convert from one to t the ing standard stock 


built in many different combinations 70.480 to be exact parts. Thi interchangea 


For al! these reasons. more and more companies are turning extra advantages of Worthinetor ES 


to SEM pumps. See bulletin W-300-B4 details write for bulletins W-300-B4 and W-350-B16 


os 


Which pump is best for difficult suction conditions? Whose pumps would you expect to find in the Eiffel 
Worthington ose-cle nce rotary pump ts self-prim Tower? |! ) | “Worthinetor w PO hit 
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tion-free flow 
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Great valves aren’t born-they’re made! 


We don’t mean to take any of the credit from 
the creative minds of our engineers whose 
thoughts travel beyond the desk top... . but 
we've lived with valve design long enough to 
know that those superior design features of the 
COOPER ALLOY valve reflect a down-to 
earth know-how that stems from first hand 
experience with field problems. 

COOPER ALLOY engineers keep their feet on 
the ground by holding valve clinics on the spot 
in those companies who are plagued with prob- 
lems of contamination, corrosion, or excessive 


Valve & Fitting Division 


CORPORATION =» 
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maintenance. They have built their knowledge 
by means of intimate contact with plant engin- 
eering people at Dow, DuPont, Pfizer, Celanese, 
Mathieson and many others, and in turn have 
passed this accumulated experience along to 
others. If you would like to have one of these 
clinics held in your plant, drop a note to our 
Public Relations Division. No obligation of 
course. 

“75 Questions” a selection of the questions 
asked most often at our clinics is available on 
request. 


COOPER ALLOY 


HILLSIDE, N.J. 


September, 1956 





TEST | 


ANTIFOAM G@ AT 
NO EXPENGE... 
Write wire or phone 
today for a generous 
FREE SAMPLE and full 


porticulors 


first in silicones 


BOW CORNING 


SILICONES 


Silicone defoamer gives you the ultimate in foam-killing convenience 


ANTIFOAM B 


FAST ACTING New Dow Corning Antifoam B disperses immedi 
ately in aqueous solutions. No stirring or agitation required 


READY TO USE Just add “as is” .. . No delays for diluting or 
mixing. No need for extra containers. 


LASTS LONGER Will not oil out, plate out, settle or precipitate 
in most applications. Ideal for continuous processing. 


STABLE Long storage life — stays uniform even if frozen or boiled 
Retains effectiveness after sterilization. 


Address Dept. 3009 


DOW CORNING CORPORATION 
Midiand, Michigan 


ATLANTA BOSTON CHICAGO CLEVELAHO OALALE OCRTHOTT 108 ANGELES HOW TORE ee € 


Pte! Gartaum 
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(Lo et ade f 
One of five Schutz-O’Neill pulverizers in Continued from page 36 


daily use producing powdered gum aca- 
cla, gum tragacanth, digitalis, ginger, and odic review of classihed information 
orris root at Parke-Devis & Company's und its quick release when appropriate 


Detroit plant. 
Lloyd |} Berkner 


SCUCHCE 


This article is based on Dr. Berkner’s 
statement to the Government Informa 
tion Subcommittee of the Committee on 
Government Operations, House of Rep 
resentatives 


Secrecy and Control of 
Information 


The rignt 
intormatior in 
ecurity 1s constitutional. ‘| 


veneral agreement that ecre 


issihcation are nece ary 
ntenance the nat 


ture 
her 


the control of inf 


b to national security 
SCHUTZ-O'NEILL PULVERIZERS  (cci coo 
yard to defense inf 


A 50-YEAR TRADITION iiministered under 


The name Parke-Davis & Company is known worldwide as a \ narrower area 


leading pharmaceutical manufacturer. For over fifty years Schutz categorized as ri 
O'Neill pulverizers have played a dominant part in this well earned A.E.C, ha 
reputation in the production of highest quality products that meet 
the most rigid standards 
Manufacturers of food, chemical, drug and mineral products 
have depended on Schutz-O’ Neill pulverizers for over 65 years 
In all parts of the world Schutz-O’Neill pulverizers are in daily 
operation preparing materials ranging from microfine powdered 
sugar in the food industries, to borax in the mineral industries ng to atomic et 
Versatility for production of medium-coarse, fine and microfine da Newly dev 
powders have made them the choice for milling superior powders re “bor 
from such materials as specialty grain fractions, cocoa powder, 
aspirin, saccharin, ultrafine diatomaceous earth, limestones and 
phosphates, urea melamine and phenolic plastic moulding powders, 
and herbs, barks, roots and seeds of all types. 


One of six now SCHUTZ-O'NEML 
SUPERFINE PULVERIZERS 


now available in sizes ranging 
trom 72 te 125 horsepower with 
grinding chambers 12” to 28” in 
diameter. 


SEND SCHUTZ.O'NELL 
YOuR Size 
REDUCTION 
PROBLEMS 


Our engineers will welcome work- 
ing with you on your new product 
or help improve the milling oper- 
ation of your present products. 
Give us your requirements and 
send a sample of feed material 
for a pilot plant test. There is no 
obligation. , 
PULVERIZERS complete 
GRANULATORG 
ROLLER MILLS 
AIR CLASSIFIERS 
SIFTERS 
339 PORTLAND AVENUE, MINNEAPOLIS, MINNESOT? HAMMERMILLS 


icce 
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YOUR PROGRESS... 





IK Ut Uy IL 


—— -is a factor! 


MORGANTON, W.C., PLANT 


Each process stage in the manufacture of electrodes, 
anodes, mold stock and carbon brick must be skillfully engi- 
neered to obtain the particular end-use chemical and physical 
properties desired. 


The advanced handling techniques and quality control 
safeguards developed by our engineers and technicians give 
customers an important plus factor in the reliability of GLC 
carbon and graphite products. 


tees 80.8 The high degree of integration between discoveries in 


our research laboratories, refinements in processing raw 
materials, and improved manufacturing methods is further 
a assurance of excellent product performance. 


ON 


Great Lakes Carbon Corporation 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS Niagara Falls, N. Y., Morgenton, N. C. OTHER OFFICES Niegeore Falls, N.Y. 
Gok Pork, ill, Pittsburgh, Po. SALES AGENTS: J. B. Hoyes Company, Birminghom, Alo., George O. O'Hare, Wilmington, Col. SALES AGENTS IN OTHER 
COUNTRIES: Great Northern Corbon & Chemical Co., lid. Montreal, Canode; Great Eastern Carbon & Chemical Co., Inc., Chiyode Ku, Tokyo, Jepen 
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See this Crane valve design 
at the 1956 Atomic Indus 
try Trade Fair, Navy Pier, 
Chicago, Sept. 24 through 28. 
Booths 336-337 


Fight Crane all-stainless par- 
allel diac gate valves—similar 
to this one, but with butt 
welding ends — will be on main 
coolant lines in new prototype 
atomic power reactor plant 


AGAIN...Crane leads the way 
in flow control for atomic power 


will be on the main coolant lines 


As the age of atomic power unfolds and expands, Crane 
continues to lead the way in flow control. 


Crane equipment is already playing an important 
role in the mighty Nautilus and Seawolf—the Navy's 


celebrated atomic-powered submarines 


Now Crane valves are ready to make history again 
in the peaceful use of atomic energy —in the nation’s 


first land-based atomic power plant. 


Eight Crane stainless steel gate valves—similar to 


the one shown above 
in the pressurized water reactor. Crane's broad experi 
ence in flow control for atomic power—dating from the 
beginning of this radically different field —assures low 
cost, dependable service on this critical application 
Whether your future involves atomic energy for 
power or radioactive materials for processing call on 
Crane for the right valves and fittings. You'll find Crane 
has the depth in research, engineering, and manufactur 


ing abilities and facilities you're looking for 


C RAN E. VALVES & FITTINGS 


PIPE © KITCHENS « 


Since 1855 
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Crane Co., General Offices: Chicago 5, ill. Branches and Wholesalers Serving All Areas 


September, 1956 





Undisputed First Choice 


with engineers who have had occasion to thoroughly test this 
type of filter. Shown here are structural features that are the 
result of over 30 years experience in building this one filter. 
If it could be made better or cheaper Sparkler would have made 
it that way long ago. 





A.S.M.E. designed 
construction is stand- 
ard for pressures up 
to 60 Ibs. on all filter 
tanks, 











Plates sealed inde- 
pendently at center 
and periphery to as- 
sure positive seal. 














Plates sealed inde- 
pendent of tank clo- 
sure to secure a posi- 
tive seal for both filter 
plates and for tank 
cover 














Scavenger plate sup- 
ported by re-inforced 
flat bottom tank 








Aloysivs C. Kracklever 
Originator of the Horizontal Plate Filter 








Cartridge plate as 
sembly—removable in 
depently of tank 














Heavy solid plate 
rings precision ma 


chined 








Heavy perforated 
sheet metal support 
for filter paper 








A more positive filter 
seal is obtained when 
hydraulic pressure is 
applied to plates ex 
ternally rather than 
internally 











Plate designed to re 
duce flow friction io a 
minimum 








The Sparkler, original exclusive horizontal plate design and flow 
principle, has never been equalled for efficiency and dependability 
in filtering with any and all types of filter aids. The cake maintains 
its original position as formed regardless of pressure fluctuation flow 
rate or viscosity. No break-through is possible, even with a complete 


SPARKLER a shut down of the filter. Filtering can be resumed with perfect safety 


at any time. With Sparkler plate construction a completely sanitary 


FILTERS & ; ; filter can be furnished 


al SPARKLER MANUFACTURING CO. munoeen, nimon 


Sporkler Internotional lid — Manutacturing plants in Canede, Holland, itely and Avstrelia 
REPRESENTATIVES (NM PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Stainless steel 
holds the answers 





Every industry that works with steel has its special problems 
of the proper steels for every job ... more and more indus- 
tries are finding that Stainless “holds the answers’’ to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems. . . and 
cut costs as well, 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


eee) Litne yt OF Sam sHIPBUILDING 
& DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 
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SAVE ON TOWER MAINTENANCE 


PACK WITH LAPP PORCELAIN RASCHIG RINGS 


Lapp raschig rings are smooth, completely vit- 
rified, strictly non-porous and iron free. They 
are chemically inert to acids of all concentra- 
tions (except hydrofluoric); there can be no 
crumbling from capillary pressures nor absorp- 
tion of liquids to contaminate later processing 
This combination of characteristics assures an 
indefinite life chemically. 
Physically, Lapp raschig 
rings are tougher against 
damage from handling 
and tower operation 
than other ceramic rings 
or other packing shapes 


Lapp customers report longer continuous 
service and greater purity of product from 
their Lapp packed towers with greatly 


reduced maintenance costs 


WRITE for our bulletin describing the char 

acteristics of Lapp Chemical Porcelain. See 
how you can save with 
a trouble-free system of 
Lapp Porcelain. Lapp 
Insulator Co., Ine., 
Process Equipment Di 
vision, 536 Wendell St., 
Le Roy, New York 


Chemical Engineering Progress 





First “service” station for submarine reactors 
...transition shield of LEAD brick 


Here’s something new in the 
swiftly advancing technology of 
atomic power... a chamber de- 
vised for recharging reactors of 
submarines ... and maybe, some- 
day, reactors of ships, planes, 
locomotives and stationary power 
plants. Here, shielded by lead, 
men can service equipment safely. 

The specially designed bricks 
were produced by National Lead. 
They stack and fit perfectly, in a 
circle .. . without mortar. Inner 
surfaces are contoured to the 
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chamber arc. Interfaces are also 
curved ... to mate and mesh ina 
structurally sound configuration. 
Nowhere crack offer a 
straight-line path for radiation. 


does a 


Maybe you need lead brick .. . 
extruded, curved “Protecto” brick 
. or conventional, flat-sided ex- 


truded brick. Maybe want 
lead in some other standard form 

. Sheet, slab or sleeving, for 
instance. Maybe you want some 


you 


specially built shape. 

You can get lead shielding the 
way you want it from National 
Lead. Just call the nearest branch. 


National Lead Shielding 


NATIONAL LEAD COMPANY, New York 6; 
Buffalo (Depew P. 0.); Chicago 80; 
Dallas 2; Philadelphia 25; 
(National Lead Co. of Mass.) ; 


Atlanta; 
Cincinnati 3; 
Pittsburgh 12; 

Los Angeles 23 


Baltimore 
Cleveland 13; 
Louis 1: Boston 6 


Morris P. Kirk & Son, 


Inc.); Toronto, Canada (Canada Metal Company, Ltd.) 
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NEW GIRDLER 
CATALYSTS 


commercially proven for upgrading petroleum 


stocks by hydrogen treating 





| GIRDLER CATALYTIC 
+ OIL STABILIZATION 


ftto sr 


Typical flow diagrom for hydrogen treating of petroleum stocks with G.35 





a Nay htha i} 
hydrogen treating with the 
highly active cobalt molyb 
for the desulfurizati 
feed stocks covering 1 wi 
Improvement of color 
istics and the removal of 
the important result 
Girdler G-35 
retain ! 
essentially 


/ ; 


Mtaiicd if 


A unit for demonstrating the performance of For 
Girdler G-35 Cotalysts on customer feed stocks The Girdler Catalys 


CATALYST DEPARTMENT 


tte GERDLER Compan, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
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vne ol impler entation 
erious barrier to prompt d 
of peaceful uses because 
formation needed by 
ready been either decla 
nated as declassifiable Industry repre 
entatives counter that information ce 
ignated as declassifiable 1 till t 

dily available ind that additional 
information is presumed by industry to 
le within those areas still highly cla 
fied because of their connection with 

litary applications 

The Di cussior (5re 

examined this entire problem area cor 
cluded that industry nee: lreer acce 
to atomic-energy information than 
now has if it is to move expeditiou 
nm the develop ent of peacetul 
| and | recommended tl 
eration be given to two px 

action First, the Conere 
redefine “Restricted Data 
limit it to “all data concerning the 
ign, manutacture or utilization 
itomic weapons.” This would in effect 
remove the imposition of the “born 
classified” concept of F useful t 
peaceful development An alter 
nate proposal would be to encourage 
the Commission to speed up down-grad 


and decla ification b whatever 


Safety for an aircraft test facility at Pratt & Whitney oo a com on a ae 
Aircraft Plant, using BS&B Model DV Rupture Discs. a ae ee oe ce Ce 


begin serious study of methods to sin 
plify communication of classified mat 
- @ ters to the pertinent portions of th 


. @ 7. oe 4 industrial community. The Discussion 


Group concluded that it would not be 


Applications With =: siertake Iegisiavve scsi w 


til the Congress wa atishied that the 


The New Model DV Rupture Disc . oe necessary balance between development 


of peaceful uses and protection of na 


FEATURES OF THE MODEL DV DISC» High Sater Sey GO Wet Se Seneree by 


idministrative action under existing 


Temperature 


Y Unrestricted, Instantaneous Opening 
In Sizes 1” Through 36”. e Alternating ae ae _* wy a ee = 
rt o the mel O the pact o 
VY Greater Safety — Operates Closer To Pressure and the Peaceful t Phe of 1. co" En ray to 
ome aprere hirpate Vacuum the Joint Committee on Atomic En 
VY Minimizes Metal Creep Due To d eray, Vol. 2 (1956) 
Elevated Temperatures And Pressures. @ Cycling 
Pressure Ratings: 5 Ibs. To Several » Casvecivn 
Hundred Pounds. Servi Nearly four hundred young Korean 
VY Temperature Ranges: Sub-Zero To rvice engineers graduated [recently] from 
900° F. Pusan Technical High School, after 
completing their training in the various 
USE BSaB SAFETY HEADS! workshops and laboratories equipped by 
Utilize Our Research Facilities In Selecting Model the United Nations Korean Reconstruc- 
DV Discs For “Tough” Applications. tion Agency 
An allocation . . . was made by the 


Engineers for Korea 


Agency for construction materials, shop 
machinery, equipment and supplies to 
LACK, IVALLS & ‘onne : re-establish technical high schools in 
: Korea 
SRYSON,INC. UNESCO 
Sofety Head Division, Dept. 20%? (More Noted and Quoted on page 54) 
7500 Eost 12th Street Kansas City 26, Missouri (Letters to the Editor on page 56) 
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PROPERTY AND APPLICATION DATA 
ON THESE VERSATILE ENGINEERING MATERIALS 
ZYTEL ALATHON TEFLON LUCITE 


Chemically inert TEFLON® simplifies design in new mechanical seal 


... offers economical service on pumps handling corrosives 





TEFLON® can now be 
cemented with 
conventional adhesives 


A new process provides a cementable 
surface on shapes fabricated from 
“Teflon” tetrafluoroethylene resin 
Chemically inert, “Teflon” normally 
refuses to stick to anything. After treat 
ment, however, “Teflon” may be bond 
ed with conventional adhesives to a 
wide range of other materials as well 
as to itself 





Fittings of ZYTEL” 
provide leak-proof 
connections on tubing 


Compression-type 

“Jaco” fittings of 

molded “Zytel” nylon 

resin simplify instal- 

lation and disassem 

bly. In this new 

design, the ferrule 

necessary for a leak- 

proof seal is molded 

as an integral part of 

the nut. The resili 

ency of “Zytel” en 

abled this fitting to withstand a test of 

more than 25,000,000 oscillations 

“Zytel” forms a non-corrosive connec- 

tion, impervious to most acids and 

alkalies, and capable of withstanding 

pressures to 500 p.s.i. Its service tem 

perature ranges from —70° to 295° F 

Fittings are molded by Jaco Manufac 
turing Company, Cleveland, Ohio 

This versatile Du Pont engineering 

material is a time and cost saver in 

many applications where lightness in 

weight, heat resistance, corrosion re 

sistance and strength in thin sections 

are essential. Investigate this product 

further by mailing the coupon below 


NEED MORE 
INFORMATION? 


Clip the coupon for additional 
data on the properties and 
applications of these Du Pont 
engineering materials. 





Exploded and cross-sectional view of new mechanical seal, with parts of 


Tefion”’ 


Latest design in mechanical seals feature 
complete and rapid interchangeability with 
packing. Developed by Chemical Power 
and Products, Inc., New York City, this 
new seal can be made to fit any stuffing 
box, requiring no alterations or special 
clamps. It offers economy by eliminating 
product loss and minimizing installation 
and downtime. 

“Teflon” tetrafluoroethylene resin plays 
the feature role in the sealing of corrosive 
liquids and slurries. It is used as a shaft 
packing in the form of a male and female 
cup, and providing maximum flexibility 
with minimum spring pressure as a wedge 
lock in the bottom of the seal to prevent 
leakage and stop rotation of the stator 
The self-aligning wedge lock of “Teflon” 
slips easily in place, and the time and ex 
pense involved in installing a clamp to 
hold the stator are eliminated 

“Teflon” is selected in sealing applica 


E. I. du Pont de Nemours & Co. (Im 


shown in red. Seol con be rapidly interchanged with packing 


tions because of its superior physical and 


leflon” is 
cally inert—alkali metals and fluorine, un 


chemical properties chemi 


der unusual conditions, are the only ordi 
nary industrial chemicals which will attack 
it, This unique engineering material will 
operate at service temperatures ranging 
from —450° to 500° F. “Teflon” is non 
flammable, and has zero water absorption 
by ASIM test. It has low-temperature 
toughness and an exceedingly low coeffi 
cent of friction 

For handling corrosive chemicals 
“Teflon” offers unexcelled service for such 
items as pump impellers, expansion-joint 
bellows, filters, tubings, and gaskets and 
packings. If you have a problem involv 
ing extreme heat and corrosion, investi 
gate the use of “Teflon.” For property 
data that will help you analyze your prob 
lems in terms of this unique material, clip 


and mail the coupon below 


Polychemicals Department 


Room .¥¥ Du Pont Building, Wilmington 98, Delaware 
In Canada: Du Pont Company of Canada Limited. PO Bax 660. Montreal. Quel» 


Please send me complete 
property and application 
data on Du Pont “Teflon” 

and “Zytel” 


I am interested in evaluat 
ing these materials for 


Nome 


Position 


Firm Nome 


Type of Busines: 


Street Address 


City 


Stote 





LITHIUM in the ATOMIC FUTURE 


Only in recent years has mention of Lithium in nuclear energy been made. 


For the past 12 years, however, the technical staff of Lithium Corporation 


has been accumulating know-how on lithium. The contributions made to the 


comparatively small store of knowledge 
on this interesting element are material. 
Now, with our country on the threshold 
of peacetime nuclear power, Lithium 
Corporation stands ready to assist the 
creators of tomorrow's power. Lithium 
metal, two metal derivatives, and 15 
salts are available for study. You are in- 
vited to share the benefits of our use- 
research into lithium. Write for tech- 
nical data sheets on this miracle element. 


It could mean a great deal to you. 


Model AMF Atomics inc. Research Reactor 


Lrends ahead “wt industrial appli ations jor Lithium 


LITHIUM CORPORATION 
s\ OF AMERICA, INC. 


7540 RAND TOWER 
MINNEAPOLIS 2, MINN, 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina « Cat Lake, Manitoba « Amos Area Quebec « BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago « CHEMICAL PLANTS: St. Louis Park, Minnesota + Bessemer City, North Caroling « RESEARCH LABORATORY: St. Lowis Park, Minnesota 
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Have you tried 


MICRO-C 


iCoM-lel elem ileltitet 


icoM slash ale(-meliil ¢ 


to prevent caking 

ice Morelibegs) Mal iets iia 

to extend pigments 

to aid suspension 

to reduce surface sheen 


ey 


New Johns-Manville mineral filler can help 
you improve products and cut costs 


War to absorb liquids or control viscosity? Try 
Micro-Cel—it absorbs up to 6 times its weight in water, 
remains a free-flowing powder even after absorbing 
twice its weight in liquids. 


Want to bulk up your compound for better control of 
package density? Try Micro-Cel—a cubic foot weighs 
as little as 5 pounds. 

Want to prevent caking? Try Micro-Cel—its high 
absorption works wonders in controlling deliquescent 
products 

Want to extend pigments or reduce surface sheen? 
Try Micro-Cel—it combines fine particle size, large sur 
face area and inertness with high absorption suggesting 
many applications. 


Want to assure better suspension of heavy solids? Try : 

Micro-Cel—its particle size, as low as .02 micron, pro ‘ : oe 
. rs ' . + 

vides uniform dispersion and ble nding ast ~*~ m ¥ 

Micro-Cel is a brand-new line of synthetic calcium ‘ “ -' 
silicates produced by combining lime with diatomaceous I'he Powder That Flows Like a Liquid—Micro-Cel 
silica under carefully controlled conditions. Its unique latest development of Johns-Manville Research 
combination of properties has already brought impor- greatly improve the flowability of many product 
tant benefits and savings to many processors — 
Maybe you will be next. Just mail coupon 
for further information, samples and techni lohne-Manville. Box 60. New York 16 


cal assistance In Canada: Port Credit, Onta 


Johns-Manville ml 


MICRO-CEL 


ompeany 


Please send uiditional data mam ples 


I am interested in formulating the follow 


SYNTHETIC CALCIUM SILICATES t Addrem 
A PRODUCT OF THE CELITE DIVISION City 


Chemical Er gineering Progre 





“NATIONAL” APRON CONVEYOR DRYER 


While this comparatively small Apron Conveyor Dryer was installed to immediately provide 
pilot plant production, it is readily adaptable to expansion to meet future large-scale pro- 
duction requirements. It incorporates all the features available in the largest “National” 
Dryers of this type, including the following 


The most efficient sir control devices to assure absolute uniformity of air distribution and 


condition through the material. 
Wide flexibility in sir delivery by use of adjustable pitch fans 


Adjustable sealing of sir to eliminate leakage and dust carry-over to chain and other 


perts of equipment 
Newest heavy-duty trussed-type epron hinges. 


Latest devices for chain alignment control and lubrication 


Send for Folder Describing “National” Single and 
Multiple Apron Conveyor Dryers and Related Equipment 


ri BAP ppc macro 


PHILADELPHIA 33, PENNA. 


New England Agent: JONES & HUNT INC., Gloucester, Moss 
Cable Address: “NADRYMA W. U. Code 
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Plants? 


Russia cannot hope to catch up to 
an alert and determined United States 
in the production of steel, coal, petro 
leum, aluminum; well-known syntheti 
materials such as nylon, or other prod- 
ucts of large industry. But she may 
already be ahead in small products 
which have never figured importantly 
in the United States or anywhere else 

Some of these new materials are 
potentially significant for both war and 
peace: 

Take pentaborane, for instance. This 
compound of boron and hydrogen is a 
fuel twice as powerful as the best 
gasoline or the hottest kerosene now 
used in airplanes, or the best hydro- 
carbon-oxygen combination used in 
rockets. There is virtually no produc 
tion of it in the United States because 
there is no way of synthesizing it at a 
cost which would make it commercially 

1. The starting material diun 
borohydride for t present unsati 
factory process costs $15 a pound 
Only one small company turns out small 
quantities of it by an inefficient batch 
proces [lt may be possible to 
cut the cost to about $6 a pound lever 
0, pentaborane itself when finally 
processed would probably have a c 
of about $25 a pound. This looks sky 
high when compared with the few cent 
i gallon the Government has to pa 
tank up a jet bomber with 
But with pentaborane the bombe 
fly twice as far, or carry tw 
bomb load If this meant delive 
the decisive blow, pentaborane 
he the cheapest fuel even if ker 
were iree 

On the other hand] a 
better way may be found to make 
pentaborane eliminating sodium boro 
hydride. 

Sut meanwhile, Russia could be mak 
ing it im large quantities Russiar 
industry is neither stimulated nor 
thwarted by commercial concept At 
investment of $5 million in a _ bor 
hydride plant would not put a strain o1 
the Russian treasury any more thar 
would on ours. All that is needed 
the determination to make the invest 
ment, and behind this would be the 
purely military need for the chemical 


Another Soft Spot 


Another small industrial field of vital 
importance is high temperature metal 
lurgy. Columbium, for instance, play 
in important role in the formation of 


(¢ nrinucd 
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“I’m Fep Up!” screamed Simpkins, the Superintendent. ‘I've had 
min it, and I'm fed up. That mixer has Gor To Go!” 
d D ) ‘ es in “But boss," soothed Barney, the Bird Dog Assistant, “that mix- 
er can’t be shut down. The Front Office has already told us .. .’ 
“Out!” interrupted the seething Super. 
“... that if we can’t spark up production, changes are gonna 
be made,” finished Barney. 
“You're Ricut,”’ said Simpkins coldly. ‘You're so absolutely, 
definitely right. Changes are gonna be made— Now!” 
“Can't we talk this over, man-to-man?’’ mumbled Barney 
“Seems to me...” 
“Sure we can talk it over,” said the Super, “sure we can 
C’mere m'boy. I'll talk, and you listen 
“You've got two weeks. Two weeks to Get Tuat Mixer Out 
and something an awful lot better in. That's your mission, boy, 
an out and out case. The mixer or you. Think it over,”’ said the 
Super, with a man-to-man pat on the back 


- 


“a 


~the 


THE CASE OF THE MACHIAVELLIAN MIXER 
AND THE SATIATED SUPERINTENDENT. _ 


~ 


Neen es 


“.., need your help,” phoned “YOU'RE RIGHT,” replied SK's 
Barney to his nearest SK Sales oa, b nearest Sales Engineer. “You're 
Engineer. “I've thought over this , ' F so absolutely, definitely right. An 
problem I've told you about, read ONY. Es ; SK Water Jet Eductor will do the 
SK’'s Bulletin J-1, and | think a jet . job, and I'll be right over to tet! 
of some kind is right for the job.” . you how.” 











NO BIRD DOG NOW MONAL 
Now, thorough mixing of dry powder and a liquid prior to discharge , om Get acquainted with 
into a tank is accomplished by the use of an SK Fig. 235 Eductor ao ey all types of SK Jet 
as shown. Pressure liquid enters the eductor, entrains the powder, / or Apparatus. Send for 
mixes the two in the venturi of the eductor and discharges the : a copy of Condensed 
mixture into a receptacie. The streamline design provides maximum Bulletin J-1 
efficiency. No bird dog now, Barney is consulted on every pro- Mahe use of a 
duction problem — bowls with Simpkins every Thursday night : 

' ‘ ; qualified specialist, 


your nearest SK 
Sales Engineer 








Schule and Koerlng 


COMPANY 


MAWN an. JRIN EN 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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University ef Michigan leboratory technicians handle o low level redioactive sample in the 


area. The standard Corning shield is 36 inches thic 


hot storage 


ning will alse build any custom shield you wont 


The radiation window that gives you a 


view as clear as this costs the least 


If you were actually standing outside 
the University of Michigan's radiation 
instead of looking at a 
screened reproduction of a photograph 


cave number 2 


you'd be able to see clearly any small 
detail you wanted to 

Anything you could read with your 
naked eye you could just as easily read 
through this yard-thick, almost water 
white Corning Radiation Shielding 
Window 

It's made of 3.27 density 
Code 8462 lead glass that inch-for-inch 


y 


Corning 


matches dense concrete for shielding 
Nonbrowning Code 8362 doesn't lose 
transparency with time 

You need no fluid shielding medium 
with the Corning window. There's noth 
ing to replace or recondition. It comes 
as a “package’—ready for insertion in 
your cell wall 

Nonbrowning, nondiminishing shield 
ing, resistance to abrasion plus the most 
shielding per dollar of any window, all 
make Corning Code 8462 the most eco 


nomical shield you can buy 


BRIEF SPECIFICATIONS 


Code 8362 has a refractive index of 


1.594 and an internal transmittance of 
93% in 5” thickness with sodium light 
ing. It's chemically stable, indifferent 
to moisture, and optically clear 

It's cerium stabilized, resists brown- 
ing and recovers rapidly from tinting 
You can order single-piece thicknesses 
to 12” and sizes up to 100” x 70” 
We'll make the window you need to 
your specifications 


For detailed information, write to us 


FOR LEAD AND STEEL WALLS 


Corning Code 8463 


meets the re quirements of lead and steel 


a 6.2 density glass 


walls, or backs up Corning Code 8362 
concrete walls 
Shielding 
Glasses have been installed in windows 
total 
density inches 
Write for Technical Bulletin No 
PE-SO Radiation Shielding 


by Corning.” It covers properties and 


in 300 Ibs. per cu. ft 


Combinations of Corning 


with a glass path of over 200 


Glasses 


characteristics 


SEE THESE WINDOWS at our exhibit 
The Trade Fair of the Atomic Industry 
Sept. 24-28, 1956, Navy Pier, Chicago, Ill. 


Technical Products Division 


ae CORNING GLASS WORKS 


24-9 CRYSTAL STREET, CORNING, N. Y. 


Coenung meand raseacch in Glad 
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n high temperature alloy 
ome company ! the 
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st in tantalun 
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investmet 
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columbiun 
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capacity Ut 

have ror 

Russian jet 

mittedly much n 

could reflect a 

etallurgy 

Another financially neg 


endeavor im the State 


earth retming ] rare earth 


ire not rare in a geologi ense, but 


they have been and ] ire very 
expensive 

One firn 
ipal processor ol arth for most 
ot thi 


century 1955 its plant 


howed le | il $ 1.000.000 
invested in manufactur 
large government contract 
boosted this to about $3.000.000 
this shouldn’t be hard for the Ru 
to match 
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Achille 
balance 
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ifety because 


Refresher for Engineers 


ourses 
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PROCESSING URANIUM PRECIPITATES 
aud a wide variety of other materials 

Oil or gas fired, these batch type dryers are suited for 

processing at 700° F, or other temperatures beyond the 

range of steam,— also when steam is not available. Mild 

steel, stainless or alloy construction. The material is loaded 

through the top. A sweep agitates the charge to assure 

thorough, uniform processing, and discharges the material 

through the side door — and a dust-tight discharge hous- 

ing if desired — to a screw or other type conveyor. Exhaust 

Special Steam Jacketed Batch Dryer Showing gases are drawn off through the top and can be passed 


Dust-tight Discharge Housing and Condenser. . - 
through a condenser to reclaim the fines. 


Let our heat engineering specialists, with their wide and 
successful experience in continuous and batch processing, 
work with you on your next project.We can handle all phases 
of the problem including complete materials handling, stor- 
age and dust collection. This assures fixed unit responsi- 
bility; the smooth synchronized operation of all parts of 


the installation; and utmost economy and satisfaction. 


Steam Jocketed Pot-type Dryer 


Fitted with Rotary Sweep. o E s i G 
NEARS 











DRYERS + COOLERS + CALCINERS + KILNS — Complete Facilities Including Materials Handling 
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DRYING RANGES 


for 


highest product uniformity? 





INCREASED YIELDS 


GUARANTEED QUALITY OF PRODUCT 


PRODUCT UNIFORMITY is of utmost importance to 
every food processor, at all stages of processing 


The Proctor continuous conveyor dryer installation FLEXIBILITY 


shown above is located in a plant of one of the e 


world’s largest food manufacturers—typical of many 
PROFITABLE OPERATION 


in use in the food industry today. In this plant 








Proctor Dryers assure uniformity of color, taste, and 





high customer appeal—yields are greatly increased! 
WITH UNIFORMITY COMES PROFIT. Efficient drying per OTHER PROCTOR DRYING EQUIPMENT FOR THE 
pound of product can often mean more direct profit FOOD AND PROCESS INDUSTRIES 


than an increased sales volume, Proctor equipment 
TRAY DRYERS + TRUCK DRYERS 


provides the control, flexibility and construction 
PRE-FORMING FEEDS + SPRAY DRYERS 


features essential to profitable drying performance. 
Write or phone today for complete information 
MANUFACTURERS OF INDUSTRIAL 


PROCTOR & SCHWARTZ, INC. | PIOCLOL] sw courn 


Philedeiphie 20, Pa AND TEXTILE MACHINERY 
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Letters to the editor 


(Continued from fag 56 ) 
lasted for two hours each and extended 
from [| October 3 April 6!) and were held 
weekly except for the Christmas holiday 
eason. There were registrants im 
Seattle and 45 in Shelton. The tuitior 
charge was $30 for the entire 48-hour 
course and included the extensive notes 
distributed by the lecturer In most 
ases, the tuition charge was defrayed 
by the employer of the registrant 


Enclosed are the complete syllabi [ir FOR WELLS AS SMALL AS 4” 


abbreviated form below for your i 
formatior ot deal of subject mat 
ter was encomp in tl relatively 


brief period entially the entire sub the new 


ject matter the undergraduate chem 


cal engineering curriculum. The course o os 
was intended as a refresher; the student er i- me 
‘ ‘ 


were graduate scienti most of them 


| enginee PACKAGE-PUMP 


SYLLABUS FOR CHEMICAL ENGINEERING i “ 
REFRESHER COURSE g } . 


(Wash ton-Oregon Sectior 
The Verti-Line Package-Pump represents another 


ay hspenesneemnein’ pump improvement by Layne & Bowler engineers 


Introduction: Graphical and Other Inti . 
avattens: Shelshtcmsten: BMatesiel Mal Again, Layne & Bowler is first in the field 


ances on Weight and Atomic Bases; The with a new design that means many money-sav- 
“Tie-Substance.’ 
: , ing benefits to the pump user. 


Gas tuichiome tr 
} ressurve 
iccumulation and lepletion 
ion to Energy and Heat Capa 
P *j aboratory Tests 
ity 
Heat vances ; 4 1 Combustion 


Balances 


HERMO 
A Al/ 
EFFICIENCY 


p onomy of 


ke quilibria 
IT OPERATIO>D 

I luid Fl tt 

Heat Transter d 


tion and Conve 
Send today for complete details about these 


amazing pumping units They're the answer 
iy 
when you want a small pump for big jobs 


Mali PP ; F ; nal Ask for Bulletin © -96 


E-vaporatior Mu 


“em oe ' 3 < Verti-Line Pumps are the exclusive products of 
: y, LAYNE & BOWLER PUMP COMPANY 


Absorption 


L and L-L Extracti , general offices and main plant 
62 ' 2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 


Radiation Cominnations 
Temps Unsteady tat 


Lurie Charts 


i( niinued nm page 
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Unibestos...the only single-layer pipe insulation 
that provides positive protection at the joints 


Unibestos is the only single-layer pipe insulation that’s built 
with the strong, long interlacing fibers of Amosite, the quality 
asbestos from South Africa. This unique construction permits 
single-layer Unibestos to form positive heat seals at hard-to- 
insulate joints and fittings...to provide more protection against Remember when 
heat loss than other single- or even double-layer insulations. 
With Unibestos on the job, there is less shrinkage...more 
resistance to moisture, acid and chemical fumes... greater tough- 
ness to withstand shock and vibration. Easy to miter, easy to Unibestos locks in more U7 
cut, this durable insulation goes on the most complex pipeline heat than other single- Af 
systems quickly and economically. or double-layer 
Fast, low-cost application,..long-lasting, positive protection insuletions! U 
—these are the reasons why Unibestos is becoming the specified 
insulation for more and more of today's industrial operations. 
Unibestos” is available in sectional form through 44” O.D. 


Joe Bestos says: 


insulating those tough 
fittings, single-layer 


For complete information write... 


UNION ASBESTOS 424 RUBBER COMPANY 


1111 West Perry Street « Bicomington, Illinois 
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Tonnage Oxygen Unit and Ammonio Synthesis Gas Purification Unit, designed 
and built by Air Liquide for Mississippi River Chemical Company, in Selma 
Missouri, and erected by Fluor Corp., Los Angeles, Cal 


DOES LOW-TEMPERATURE GAS SEPARATION 
FIGURE IN YOUR PROCESSING PLANS? 


Why not consider the economic and other ad During the past filty years AIR LIOUIDE ha 
vantages of low-temperature gas separation meth designed and built over 1000 hydrocarbon and 


ods in your processing program Engineering air-separation plants for industries throughout 
specialists in this held are readily available to en the world, more than 150 of them in America 
sure sound modern design, top-quality fabrication They are used to recover a variety of high-purity 
of equipment, ethcient erection and operation products, including Hydrogen, Carbon Monoxide 
That special combination of knowledge and Methane, Ethylene, Oxygen, Nitrogen, and rare 
skills ss at your service when you chygagrt An atmospheri vAscs 
Liquide. Low-temperature gas separation has been Address your inquiries to American Au 
our business for over half a century Liquide, 529 Chrysler Building, New York 17, N.¥ 


AMERICAN 


In Canada 

Air Liquide, 

1111 Beaver Hall Hill, 
Montreal, Que 


OLDEST IN EXPERIENCE NEWEST IN DESIGN 


52? CHRYSLER BUILDING, NEW YORK 17, NY 
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| 
Letters to the editor 
(Continued from page 59) 
Humidity and Air Conditioning; Wet 
Bulb and Adiabatic Sat. Temps 
Dryina 
Granular Particles Operations 


GENERAL SUBJECTS 


CHEMICALLY IMPERVIOUS "= 
| Economic Balances 

It was quite a work-out for the five 

PRESSURE-BALANCED _it wae quite 2 workout for the fv 


| students. A post-course questionnaire 

TEFLON BELLOWS DESIGN indicated that the objectives ot the series 
were pretty well gained. There appears 

further demand for a repetition of the 


Chemiseal Mechanical Seals last longer and | course next year in another location 


give unsurpassed performance under a wide 
variety of chemical service conditions. | Seattle and Shelton 
2 , Washington 
@ CHEMISEAL Four years of actual field service, han- — 


MECHANICAL dling acids, alcohols, alkalies, hydrocar- 
SEAL asive and tarry materials— Trends in Foreign Chemicals 


George ¢ Szeqa 


. We were interested to read the ar 
Only bearing 4 be 
ticle headed “CEP Trends/Foreign 
Chemicals” on page 49 of the issue for 
May 1956 

We are enclosing a copy of a brochure 
which describes our activities in this 
field. 

As you are no doubt aware, this Com 
pany is also a very large producer of 
petroleum chemicals and you may there 
fore find the enclosed brochure of in 
terest 

C.&. Evans 
| Grangemouth, Stirlingshire, England 


We acknowledge with thanks Mr. 

Evans’ kind letter which amplifies our 

recent summary of important petro- 

| chemical developments abroad (CEP, 

May, 1956). Mr. Evans is general man- 

ager of British Hydrocarbon Chemicals 

Ltd., a company formed in 1947 by the 

British Petroleum Co. Ltd. and the Dis- 

tillers Co. Ltd. which was making ethyl 

and isopropyl alcohols from petroleum 

~adlahynang by 1951. In 1950 the company joined 

TEFLON. with Monsanto to form Forth Chemicals 

d Chemiseals | Ltd., producing monomeric styrene early 

Shafts previously in 1953. By the end of 1955 a third com- 

S or packing. pany, jointly owned by BHC and Oron- 
ite Chemical Co. of California, was pro- 


at the seal up to 100 psi at 75°C 
ducing dodecyl benzene. 


or 75 psi at 100°C 

SIZES from 7%" to 24%". Other sizes on 
special order Back to McGuffey 

MAXIMUM LENGTH, all seals 2!4". Referring to the Argonne National 


Ask your U.S. Gasket-Belmont Packing Laboratory advertisement on p. 112 of 


Distributor or write for Bulletin No. the July issue of Chemical Engineering 
MS.-1155. Progress, is “flourine” related to “phos 
phorous’ , 


UNITED STATES GASKET CO. E. M. Elkin 
Camden 1, New Jersey | Montreal, Ouebe: 


U.S. GASKET - BELMONT PACKING | "23.2" "= 
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Girdler building *5,000,000 addition for 
B. F Goodrich Chemical Company 


A GREATLY INCREASED flow of Geon 
polyvinyl chloride resins and other plastic 
compounds will soon be coming from 
B. F. Goodrich Chemica! Company's plant 
at Avon Lake, Ohio. Girdler—who engineered 
and constructed existing facilities — 
will act as general contractor for the 
expanded processing plant 

The plastic resins which are 
produced here are the raw materials 
for an ever-increasing number of 
products ranging from plastic pipe 
to Army ponchos, from truck 
tarpaulins to circus tents 

Naturally, Girdler feels proud of 
being entrusted with responsibility for 
this expansion project. It's a good 
indication that our experience and 
ability pay off in performance. Keep this 
in mind when you plan process plant 
expansion or modernization and take 
advantage of our complete service and 
vast experience, too. Call or write 
for complete information 


GAS PROCESSES DIVISION... Desian. Engineering 
Construction of Hydrocarbon Processing Piant 
Ges Producing Piants, Chemical Piants High 
grade specialty Catalysts 

Offices: New York. San Francisco 


‘ 
the GIRDLER Company sumer zymon.: commer nein 
6 Apparatus for liquid and viscous materials Design 


Engineer ( st t of Ou ts 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY gineering, Construction of Edible Oi! Piar 


LOUISVILLE 1, KENTUCKY 


Offices: New York, Atlanta, Chicago, Sen Francisc« 


THERMEK DIVISION... Dielectric Heating Appereatus 
for materials drying, baking, curing 
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- «» Compelling Reasons 
are attracting Chemical Plants 
to the Land of Plenty... 


The rich territory served by the Nor- 
folk and Western has seven outstanding 
competitive advantages for the chemical 
industry. That's why more and more 


chemical plants are being located here. 


In addition to the seven advantages 
listed here, the Land of Plenty has many 
other favorable characteristics — access to 
world markets through the strategic Port 
of Norfolk on famed Hampton Roads, 
moderate year-round climate, friendly folks 
who make newcomers feel welcome, and 


excellent recreational facilities. 


If you would like to receive more de- 
tailed information on the Land of Plenty, 
please call on our plant location specialists. 
They will furnish you with facts — not 
sales talk —in confidence and without 


obligation. 


Write, Wire or Call: 


L. 8. Werd, Jr., Manager 

Industrial and Agricultural Dept. 
Drawer CP-727 (Phone 4-1451, Ext. 474) 
Nerfolk and Western Railway 
Reanoke, Virginia 





a 


~ 


Next door to the 
world’s finest all- 
purpose Bituminous 
Coal 





Ready access to vast 
sources of limestone 
of the highest purity 





Nearness to estab- 
lished markets, plus 
booming new ones 





Ample electric power 


and industrial water 





Plenty of productive, 


home-rooted workers 


as 


‘i 
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Excellent industrial 
building sites with 
room for expansion 
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State and community 
tax programs favor- 
able to industry 
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9 ways to demineralize water 


(BY ION EXCHANGE) 


Uses low-cost anion exchanger and anion re- 
generant (soda ash). Typical use—removing 
soluble salts from water for ceramic mixes 
and slips or from rinse waters used before 
painting, mirror silvering, etc. 





Used for treating feedwater for boilers in gen- 
eral range of 600 to 1400 psi. Also (without 
degasifier) for removing impurities from plat- 
ing baths and recovering chromate from plat- 
ing rinses. 





oe 


For raw water with high sulfate and chloride 
content. Low-cost Weakly Basic Anion Ex- 
changer removes major portion of electrol 
load. Countercurrent regeneration of anion 
units reduces operating costs. 





For same type of raw water as C. Counter- 
current regeneration of both cation and anion 
units cuts operation costs. 





For waters where alkalinity is a major part 
of the anion content. Polishing units require 
infrequent regeneration. Produces, at low 
cost, low-solids feedwater suitable for high 
pressure boilers (over 1400 psi). 





High flexibility of operation. Can operate in 
»arallel for peak flows. Can maintain service 
Row during regeneration of either pair of 
units. 





Produces effluent of extremely high quality 
Suitable for “super critical” pressure boilers 
and atomic reactors. (Initial and operating 
costs are usually higher than for separate 
anion and cation units.) 





For raw water with high sulfate and chloride 
content. Two-step demineralizer reduces load 
on Mixed Bed unit, cuts operating cost 
(Strongly Basic Anion Exchanger is used in 
»lace of Weakly Basic where raw water has 
sigh silica and alkalinity.) 








Recommended where alkalinity of raw water 
is high. Cation unit and Degasifier reduce 
load on Mixed Bed unit, cut operating costs 


All of the above systems, with equipment eralizing feedwater for high-pressure 

and resins made by Permutit, are in com- boilers . . . but the list of possible applica- it 

mercial use. Other combinations are pos- tions in other fields is growing. 2d £ RM UTIT = 

sible—also use of special ion exchangers If you have a problem ion exchange 

such as PERMUTIT SK for separating might solve, we'll be glad to study it with rhymes with “compute it” 

uranium oxide from other metallic ox- you and bring you the benefits of this 

ides in ore experience. Address: The Permutit JON EXCHANGE for Water Conditioning 
Most of these systems (C and higher) Company, Dept. CEP-9, 330 West Chemical Processings industrial Waste Treatment 

are used almost exclusively for demin- 42nd St.. New York 36. N. Y. 
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Photo courtesy Hercules Powder Compan 


A well-known manufacturer had to mix cellulose acetate 
with various colorants. 


They wanted: 
1. To get homogeneous mix. 


2. To eliminate any possibility 
of contamination or discolor- 
ation from one batch to the 
nex?. 


To obtain maximum size of 
batch. 


To be able to mix a wide 
range of formulations with- 
out lumping. 


Their Paul O. Abbé 
have met every need. 


Mixers 


“What we were looking for 
was a versatile mixer—one that 
met every one of our require- 
ments to a high degree,” they 
state. 


“Our Paul O. Abbé Mixers we 
find give well-balanced service. 
They are versatile. They rank 
high in meeting ovr require- 
ments.” 


You, too, may find Paul O. Abbé Mixers 
help you solve your mixing problems. 


Write today for Catalog “V-1," describ- 
ing our line of dry and paste mixers. 


271 Center Avenve 
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Little Falls, New Jersey 
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G. M. Reinhart of 


that previous work with National Lead’s 


Fernald tells us 


‘Bentone” gelling agents 
had hardly prepared him 
to cope with the sea of 
h surrounded his 
first Fernald as 
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theult 
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] eat exe hange r 


extreme! 
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“Chuck” Dryden 
ecn on leave a 

has enable 
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on in this field is a real ‘eye opener’. 


I. H. Welinsky lists 


unusual job n 


as one of his 
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tion with the nuclear pré 


gram, a tour as technical 


observer on board the nu 
clear powered submarine 
Nautilus during its early 
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Westinghouse Atomic Powe: 
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operation 


with 
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in the development and 
wer plants 


pre urized water nuclear pe 


Se ? 


leum in 


Vance joir 
1946 as a 
engineet yot int pera 
research vorh He 


chief of the Op 


ed Phillips Petro 


emical process 
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86 now 
erations valuation Group 
it the Idaho Falls nuclear 
installation. F. H. Tingey, 
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Electrix 
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energy experience 
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Evaluation Group 
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tex il i pect 
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this i 
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service functions im 
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Chinese-food fancier delight: La Cl 


Here’s where Dowtherm really pays off for La Choy 


UNIFORM TEMPERATURE WITH La Choy Food Products, Archbold, Ohio ssure consistent quality batch after 


DOW HEATING MEDIUM ENDS has always thought quality « mtrol most hatch after batch. Not one can in a 
important With the previous direct thousand 1 rejected And equally Tid 


DIRECT-FIRE PROBLEMS fire heating system it was nece iy tor portant thanks to Dowtherm 
them to give close inspection to the La Choy noodle reaches customers pet 
noodles to maintain their high quali fect iu color and flavor' 
In keeping with La Choy py 


()perating of clo dy wor veatem 
quality improvement they im talled ae ' % ' 


doowthe j ‘ ‘ ‘ ro 
equipment heated with Dowtherm | CROTHE MNSNCNNES lire hazards; | 
. vicde temperature lo wy” I at pre 
Now a gas fired vaporizer heats the ure below Lol p ocal overheat 
Dowtherm. and the Dowtherm \v por ing is eliminated 


maintain the cooking oil at precisely the 
r pl wluct requires high proce 


furthes data on Dowtherm will 


il ialbyle i riape ef can arratipe 


right temperature. No pump is required 
in the condensate return line, since 


heating equipment is lox ited abov 
ou to inspect in oper ion a syetem 


which emplo Dowtherm Write rhe 
Che uniform temperatures provided by pow cHemicaL company, Midland 
this modern heat-transfer mediun Michigan, Dx pt DOR26R 


vaporizer and flow is by gravity 


you can depend on DOW CHEMICALS 
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Convert Liquid Chlorine 
to Dry Vapor 
Fast and Economically! 


Where relatively large quantities of chlorine in dry 
gaseous form are required, this Whitlock Vaporizer Sys- 
tem provides high capacity output at low cost. The 
System is standardized in design and complete in itself. 
To operate, it is only necessary to connect steam, con- 
densate, chlorine, and vent lines. The efficient design 
and rugged construction suggested by the standards of 
The Chlorine Institute, Inc., make this System extremely 
compact and economical, Controls are simple and relia- 


ble — assure safe, easy Operation 


THE WHITLOCK MANUFACTURING CO. 
West Hartford 10, Connecticut 


In Canada: Darling Bros., itd, Montreal 


The Vaporizer is avoilable in 
five stondord sizes with ratings 
from 509 to 8000 pounds per hour 
Write for descriptive Bulletin 1328 


ond prices 


Designers and builders of bends, coils, con- 
densers, coolers, heat exchangers, heaters, 
piping, pressure vessels, receivers, reboilers 
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orrosioneerin 


Quick facts about the services and equipment available to help you 


Advertisement 





News 


reduce corrosion and processing costs 


Published by The Pfaudler Co., Rochester, N.Y., U.S. A. 





A new ¢lassed steel 
autoclave 
Handles reactions up to 750 psi 


Your experiments with reactions in- 


volving high pressure and corrosive 


liquids have led to the development 
of a new, specially designed auto- 
clave—now available to you at 
Pfaudler 

The new autoclave permits you to 
conduct reactions where internal 
pressures go as high as 750 psi with 
Glassed steel con- 


undesired 


complete safety 
struction prevents any 
catalysis in the product from occur- 
ring. And you can study the reaction 
of highly corrosive liquids with the 
knowledge that no harm will come 
to the autoclave 

Since it is constructed of glassed 
carbon steel, the new autoclave gives 
you the corrosion resistance of glass 
and the structural strength neces- 
sary to withstand high 
Capacities are 1, 2, and 3 gallons 

You get a wide selection of agita- 
tion from the variable-speed drive 
the two-blade impelle: 
glassed steel, too. Provision has been 
made for a thermometer well and the 
rotary seal is equipped 


pressures 


agitator is 


nonmetallic 
with pneumatic lubrication 

To find out more about these new 
autoclaves, write to us and ask fo: 
Bulletin 939. 
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ANNOUNCING PFAUDLER’S 
NEW FILM-TYPE EVAPORATOR 
Now you can uncover areas of greater profit with 
this simple-to-operate still 


Pfaudler has added an important 


new member to its growing family of 
products —a wiped-film evaporator 
for vacuum distillation 

It is a new improved evaporator! 
which offers low-cost development 
opportunities to many industries e.g 
chemical process, food, pharmaceu- 
tical, plastics, petroleum 

A floating carbon blade acted upon 
by centrifugal force cleanly wipes 
the peripheral evaporating surface 
to promote a very thin film and tur- 
bulence—creating higher heat trans- 
fer rates and faster evaporation 

Here are the benefits you get from 
using the Pfaudler evaporator 
1. IMPROVED HEAT TRANSFER. Very 
high heat transfer rates even for highly 
viscous products due to turbulence pro- 
meting carbon blades 
2. SHORT CONTACT TIME--No deterio- 
ration for heat sensitive materials 
3. CONSTANT UNIFORM FILM The 
walls are wiped by actual contact of the 
carbon blades. This is the only positive 
means of inducing controlled turbulence 
and uniform film thickness. Fouling and 
solids-build-up are eliminated 
1. LOW-COST PROCESS Because of the 
short contact time, high heat transfer rate 
and low power consumption of this evap 
orator, your operation can be more oft 
cient and less costly 

SPACE SAVING An internal con 
denser is built into the still eliminating 
an external condenser and interconnect 
ing piping 
6. LOW MAINTENANCE RATE - Slow 
— wiping minimizes wear. Closely ma 
chined tolerances between wal! and wiper 
blades are not necessary because contact 
between the wiper and the wall is due to 
centrifugal force. Thermal expansion does 
not affect the operating efficiency of the 
wiper blades. No foot bearing is required 
7. LOW PRESSURE DROP Pressure 
drops between oragananes and condenser 
as low as 1/10 mm Hg at one mm Hg oper- 
ating pressure 


Two models available 


Two Inch Laboratory Evaporator, com- 
plete with rotor motor, heating mantle, 
two 500-m.l. receiver flasks, batch-type 
feed flask, degasser, Teflon wipers, 24/40 
standard taper joints 
For 115 volt, 1 phase 

50-60 cycle power 
For 250 volt, 1 phase 

50 cycle power $397.00 

Twelve Inch Pilot Plant Evaporator 
stainless steel, complete with % HP 
variable-speed rotor motor, 4 sq. ft. heat 
transfer surface in jacket, 6 sq. ft. heat 
transfer surface in internal condenser, 
vacuums to 0.1 mm or lower, tempera- 
tures up to 700 F., very high capacities 
For 220 volt, 1 phase, 60 cycle power. 
(Prices on request.) 


$391.00 


Chemical Engineering Progress 


Units may be coupled for fractionation 
The distributor acts to accelerate the dis 
tillate through the evaporator — residence 
time is less than one second 

In many installations of both the labo 
ratory model and the Twelve Inch Pilot 
Plant unit, the versatility and hig! 
evaporation rate of this new evaporato, 
have been proved. And it has been found 
that the quality of results from these 
small units can be dependably dupli 
cated in production size units 

It's easy to test your distilland your 
self with the laboratory model. Data you 
gather will enable you to uncover those 
areas of greater profit in your own oper 
ation. For your needs at that time 
Pfaudler offers standard jacketed units 
in 24-, 36 48-, and 60-inch production 
size models 
Order the Pjaudler Two Inch Laboratory 
Evaporator nou 





HERE’S HOW About our authors 


(Continued from page 66) 


Plant Engineers vee 
: C. Rogers McCullough, who 
and Builders Use thored a C1 P. nu ~ uper abou 


vear ago, ha been made Deputy D 


rector for Hazards Evaluation in AEC’s 
\ Div j vilian Application W itl 
* , Mon é since 1928 Rogers has 


been active in the nuclear progran 


for vears He will direct the devel 
opment of criteria and standard tor 
safe design and operation of lear 


facilities and the evaluation, fron " 
ifety standpoint, of individual projects 
proposed to be constru ted either by 
private industry under license or by the 


AEC 


The New York Times has carried a 
feature story telling of what nine you 

men have done in torming 

a company through which 

to offer their consulting 

skills in the nuclear field 

Called “R: adiat ion Appli 

cations, Inc.,” six of the 

organizers are under 35 

and the oldest is 47. Among this group 

are C.E.P. authors Elmer Gaden, Jr. 

(articles on fermentation) and Ernest 

|. Henley, who has recently written tor 


‘Marginal Notes 


— for Structural 


D. J. Hughes, who prepared f 


C.E.P. the critique } the Russian 


li s 
App ications Kurchatov’s Harwell lecture on the 


nuclear reactions (page 134) 
predator pane Strut Joints are an important aid in rector of nuclear phy Argonne 
chemical and petrochemical plant construction until 1949. when he ' 
A typical use is at the ends of struts for supporting ciat at Brookhaven 1 commenting on 
or bracing large catalyst carrier lines or vent stacks Tr , 
Kurchatov's unprecedented talk, Hughes 
on fluid catalytic crackers. In such cases, where pee “M 
Sta es y 
horizontal lines require supports, two braces ( with 
Barco Strut Joints in each) make costly “A” frames 
unnecessary. Other uses include guying tall vessels 
and columns and directing thermal movements of 


he ne “nio;r phy 


general reaction 1s that it 
was a typical high-level technical tall 
honest and straightforward, and not an 
attempt to convey the impression of 
releasing information without really 


high temperature piping 
doing so. Many detailed numbers are 


SIMPLE, VERSATILE! —The Barco Strut Joint is a given in connection with the experi 
dependable, compact, versatile fitting requiring ments described and this detail would 
practically no maintenance. It is a simple ball! and not be necessary if the desire were sim 
socket that provides a point of flexibility. The close ply to create an impression. Such, and 
fit between ball and casing, allows for reversible other, matters lead me to believe that 
loads, not possible with pin and clevis type braces. in this particular field, they are releas 
Barco Strut Joints support without restricting att Gn ednat batts of hake tanle wart 

freedom of movement es Mes — = base ate 


is of particular importance that 


COMPLETE LINE Available in following sizes the thermonuclear report sents the 


and capacities: 1°—8,500 Ibs., 11 14,500 Ibs., 2 first time that the Soviets have released 
20,000 Ibs., 3°—40,000 Ibs., 5°—80,000 Ibs., 6°—120 information 

000 Ibs, Welding ends for field or shop use their releases h: 

Unique “Bar-Moly” treatment of wearing parts 
provides permanent dry lubrication for long service 


but in this case 


lal ihead of 





SEND for your copy of interesting ‘Then too we 
new illustrated bulletin No. 28 ENGINEERING SERVICE — Barco will be glad to 
showing PETROCHEMICAL AND ; 

PETROLEUM INDUSTRY applico- work with your engineers in the selection of joints 
tions for Borce Ball, Swing, and to meet your requirements. Specifications and 


Strut Jowts 
information on request. 


BARCO Manufacturing Ce. 


560K Hough Street Barrington, Illinois 


that the informa 
Kurchatov 


our relati 
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eilta: 
ammonium 

¢ ; eo 
nore eevia 
the Stengel 
Process 


The new type ammonium nitrate is produced 








TO ee Be ee | 
a cooling chamber approximately one-fifth the 
size of conventional prilling towers. Capital invest- 


ment.is about 25 % Jess than that required for old 


type prilling plants of comparable capacity. The 


modified Stengel Process does not require dryers, 
yet produces o superior prill of uniform size with 
about .02°% moisture content. The high density of 
the product allows it to be stored in a minimum 
space without the danger of caking and assures 


easy application. 


Ture CHEMICAL AND INDUSTRIAL Corp 


CINCINNATI 26, OHIO 


Designers and Builders of Plants for the 
Processing of Ammonio— 
Ave lable Throughout the World 


NiTPIC ACIO © PHOSPHORIC ATIO AMMON'UM WNITEATE 


COMPLEX FERTIL‘ ZTER © AMMONIUM PHOSPHATE 
’ 


i: 





























Precision-made packless valves... 


d specifically for use with heavy plus a snifter or ma pectrometer test 
metals and radiovactis Illustrated here is a double bellows Beit-O- , ] 


pecial attention at Powel Seat Valve available t ndustr for use with 


nest material ire u j } - heay water 
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The Wm. Powel! Company, Cincinnati 22, Ottio .. . 110th YEAR 


OWELL VALVES 
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Why Allis-Chalmers Cooling 


Better Rectifier 


More Efficient Heat Transfer results 
from internal cooling coil. The steel coil sur- 
rounds active parts, offering more cooling 
surface and better heat transfer than other 
types. Unit maintains more uniform tem- 
perature and mercury vapor pressure. 


Simplified Maintenance results from 
Allis-Chalmers unique unit construction. All 
active components are attached to the anode 
plate for easy withdrawal, dismantling, and 
re-assembling — as illustrated above. 


ALLIS-CHALMERS 


peration 


Positive Arc Barrier is formed by the 
cooling coil, which is insulated from the tank. 
The main arc is confined within the coil, pre- 


venting arc transfer to the tank 


Years of Operation in hundreds of in- 
stallations have proved the reliability, ease 
of operation, and simplified maintenance of 
Allis-Chalmers mercury arc rectifiers. You 
can get complete information at your nearby 
A-C office, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


Chemical Engineering Progress 








no seals 
no stuffing box 


no leakage 


--- solves the problem of “problem” fluids 


Name your problem fluid, and there's a Chempump 
to handle it... without a chance of leakage or con- 
tamination, Normally hard-to-handle fluids—vola- 
tile, toxic, corrosive, explosive, radioactive, or 
sensitive—present no problem with Chempump. 


The Chempump is totally enclosed, Both motor and 
pump are combined in a single hermetic unit. 
There's just one moving part—the combined rotor 
and impeller. No packing to “nurse” or replace. No 
expensive mechanical seals to fail. No shaft wear in 


required .. . bearings are constantly lubricated by 


the pumped fluid itself. 


Chempump is available in a wide choice of materials 
including Monel, Hastelloy B and titanium. Capaci- 
ties range to 250 gallons per minute; heads to 195 
feet. Handles fluids at temperatures to 1000°F and 
pressures to 5000 psi. 

For complete details, write to Chempump Corpora- 
tion, 1300 East Mermaid Lane, Philadelphia 18, Pa. 
Engineering representatives in over 30 principal 


the packing gland. And external lubrication is never cities in the United States and Canada. 








Secret of the Chempump is the combined construction 
of pump and motor. Radial magnetic drive actuates 
a standard hydraulic impeller connected to an induc- 
tion motor rotor. Pumped fluid circulates freely 
through rotor chamber of motor, isolated from stator 
windings by a corrosion-resistant, non-magnetic alloy 
liner inserted in air gap.\Rotor is canned with same 


alloy. U.L. approved. 


Low-cost Che mpum ps 
Series S: Bulletin 1030 


& © 


Low capacity Chempumps 
Series E: Bulletin 1060 


High temperature Chempumps 
Series T: Bulletin 1040 


Two-stage Chempumps 
Series DE: Balletin 1020 


— first in the fleld—process proved 
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Announcing 
Expanded Rare Earths 


and Thorium program 


of Davison Chemical and Rare Earths, Ince. 





Davison Chemical Company, Division of W. R. Grace & Co., and Rare 
Earths, Inc., Pompton Plains, N. J., a wholly-owned subsidiary of 
Grace, have joined in a program of expanded production, sales, research 
and development of thorium, cerium and other rare earths compounds. 


Rare Earths, Inc., organized in 1947 for the polishing, glass coloring and decolorizing, as a 
production of Rareox, an optical quality cerium component in carbon are electrodes, in lighter 
oxide polishing powder, has diversified into flinta, 
thorium, cerium and other rare earth chemicals gical alloys 
Now, additional facilities are being installed at Rare Earths, Inc., an affiliate of Davison 
Davison's Curtis Bay (Baltimore) plant. This Chemica! Company, Division of W. R. Grace 
means added service plus intensified research & Co., offer a quality line of thorium and rare 
and development earth chemicals. Contact your Davison Sales 

Current applications, in addition to thorium 
as a potential source of atomic energy, are glass esting and useful products 


and for ferrous and non-ferrous metallur- 


Office for additional information on these inter 


DAVISON CHEMICAL COMPANY 


Division of W. #. Grace 4 Ce \ orion 
Baltimore 3, Maryland a 


Sates Offices Baltimore, Md , Chicege, ili , Columbus, Ohic 
Hevsten, Texas; New York, WY 


Producers of Catalysts, inorganic Acids, Superphosphates, Triple erpt 


Silicofluorides Sole producers of DAVCO’ G 
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For maximum process economy, Houdry offers a wide variety of 
Silica Alumina Catalysts which are manufactured to rigorous 
Standards to provide optimum activity, selectivity, stability and 
mechanical strength. 

These materials are produced in varying activities, surface areas 


and acid functions to meet numerous chemical needs. 


Among the many applications requiring a silica alumina catalyst 
or an acidic-base carrier are: 

ALKYLATION + CRACKING + DEALKYLATION 

ESTERIFICATION + ISOMERIZATION + HYDROGEN TRANSFER 


POLYMERIZATION 





Houdry will manufacture to specification and will assist in develop 
ing catalysts to meet special requirements 


Write for detailed information on Silica Alumina Catalysts and 


PROCESS CORPORATION many other types 


1528 Walnut Street, Philadelphia 2, Pa 


Pioneer in Catalysis 
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The future course of the program for building 
atomic reactors to produce electric power in this 
country may be greatly aflected by the outcome 
of the elections. The Republican administra 
tion has fostered the building of reactors by 
private enterprise. About ten privately built 
power reactors are now definitely projected, but 
there has been a good deal of criticism (in 
Washington and elsewhere) of the slowness of 
the job. 

In the event of a Democratic victory or of a 
Democratic Congress, there would almost cer 
tainly be a drive, as advocated in their platform, 
for a program by the government to build re- 
actors on the grounds that private industry has 
been lagging and that it is reluctant to spend 
the money at a time when it appears that atomic 
power is economically not competitive with 
other sources of power. 

The Gore bill, introduced by the Senator from 
Tennessee at the last Congress, provides that 
the government finance six additional power 
reactors at six locations around the country. 
Although this is probably not the solution to 
the problem, Congress is deeply interested, so 
legislation of some sort may be looked for at the 
next session. Some authorities believe the best 
solution would be a cooperative effort by both 
government and private industry 


Economics of Atomic Power 

Perhaps explaining some of the congressional 
interest is the announcement made recently at 
the World Power Congress in Vienna that 
Great Britain is ahead of us and also ahead of 
Soviet Russia in building and operating eco 
nomically efficient reactors. Sir Pe Cockcroft, 
head of Britain's Atomic Energy Authority, has 
said that Britain will be able to produce power 
costing 7 mills per kilowatt hour at its Calder 
Hall reactor which will soon be running, de 
livering by next year about 65,000 kilowatts.* 
Contrast this with the statement by Admiral 
Rickover that the Shippingport reactor being 
built by the Westinghouse company will have 
an initial power cost of 52 mills which may 
later be of ten to 39 mills. Costs of this sort 
indicate why private industry may have some 
hesitation about going ahead too fast. 

Cockcroft also points out that, although the 
Russians have been aggressive in developing 
reactors, their large unused sources of water 
power make it unlikely that they will actually 
build many atomic power plants for their own 
use. He takes this position also with respect to 
the so-called undeveloped countries, which, in 
almost every case, have available resources of 
cheap fossil fuel or of water power, against 

* CEP. received the following verification from J. V. Dunworth 
of the UKA.EA.: “In reply to your cable, the United Kingdom 
Atomic Energy Authority believes thot the first U. K. civil nuclear 
power station will compete with coal-produced power ’ 
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which nuclear power would be uncompetitive. 
Japan is among another group, however, for 
whom present power costs are high enough to 
offer a good market for reactors, which should 
offer interesting competition between ourselves 
and the British 

Labor is also becoming extremely “atom con 
scious” and is concerned about radiation hazards 
to workers, which will mean the unions will 
plug for insurance and perhaps safety regula 
tions. They can also be counted on to ask for 
wage premiums in atom plants and in reactor 
power plants to compensate for extra risks. 

Congress probably will be asked to provide 
help for an insurance program which would get 
industry squared away. There will also be 
efforts to increase and encourage production of 
atomic fuels which will help uranium and 
uranium miners 


indirect Effects of Atom Research 

Meanwhile, evidence is accumulating of prac 
tical results in other fields owing to the widened 
scientific knowledge created by studies of the 
atom, of its particles, and of radiation and its 
effects. Leading chemical and electrical firms 
are actively interested 

Uses for new materials have been uncovered 
Atomic interest in some of the newer metals and 
especially in super-purified metals is spreading 
to other fields, with practical results in the 
offing. Research in the use of radiation to speed 
up chemical reactions is increasing 

Heightened interest in the new fields ws 
shown by plans of the Du Pont Company to 
build a $2,000,000 radiation physics laboratory 
to study the effects of radiation on materials 

Union Carbide & Carbon Corp., through its 
nuclear division, has been running Oak Ridge 
for years but has never been one of the firms 
that evinced any immediate interest in power 
reactors. Now, however, the firm has announced 
plans for a large laboratory in Parma, Ohio, with 
the primary purpose of studying the compara 
tively new science of solid state physics, which 
may be considered in part an sietiaa of the 
new knowledge of the atom 

As a result of this research program, Carbide 
has already developed a new transistor made of 
pure silicon metal which can operate at higher 
temperatures than germanium transistors—a dis 
covery which should be valuable in some of the 
newer military equipment 

Concentrated research will be done on cata 
lysts in an effort to unravel the still-mysterious 
functions of these agents. Work is also being 
done on inter-metallic compounds such as in 
dium antimonide. The number of possible new 
compounds between metals and nonmetals is 
enormous and is believed to be of great potential 
importance 
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Column (6"' 2 80") For Research or 
Design Studies 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


Chemical Engineering Progress 





opinion 
and 


Corn ment 


Nuclear Milestone 


HIS issue of CEP, called a “special issue” because of its concentra 

tion largely on a single subject, possesses certain qualities which 
should be brought to the reader's attention 

Inasmuch as the subject is nuclear engineering, we have done some 
rather careful selecting to put together material representative of the 
chemical engineer's role and interest in the field of this new energy 
source, circa mid-1956 

= 0. Consseoun While ranging as far afield as the lecture halls of Harwell, the 
laboratories of Russia, and the meeting chambers of the World Power 
Conference at Vienna, we have of course obtained most of our material 
from within the boundaries of our own nation. Much aid has come 
from the Atomic Energy Commission.* 

We have endeavored to get together timely reports for our readers 
on subjects which, though not directly related to technology, still 
bear heavily on the environment in which the chemical engineer is 
and will be functioning with respect to nuclear energy. We have 
touched on the problem of secrecy, how to get the various kinds of 
information to which one might be entitled, risk insurance, legal 

H. S. Isbin aspects, and advanced training 

Io determine what the technical article structure should be, we 
turned for assistance to the Nuclear Engineering Division. The prob 
lem of rating nuclear papers for importance of contribution, time 
liness, application potential, and other qualities is quite different 
from that of more conventional papers, partly due to the fact that 
they originate from material still classified. Since security policies 
require some compartmentalization of activity and consequently of 
knowledge, the locating of qualied specialists was difhcult 

This was solved by the appointment of a special ad hoc advisory 

committee, made up of Miles Leverett, G. E., chairman of A.LCh.I 
G. F. Jenkins Nuclear Engineering Division; Ray Genereaux, DuPont, past chmn 
Nuclear Eng. Div.; Herbert Isbin, U. of Minn., vice chmn., Nucleas 
Eng. Div.; George Jenkins, Union Carbide Nuclear, mbr. Nuclear 


Eng. Div.; and F. J. Van Antwerpen, A.I.Ch.E. staff, and member of 
Industrial Information Advisory Committee, A.E.( This group 
undertook the responsibility as individuals of selecting the best pattern 
of papers for publication out of twenty or so possibilities assembled 
Herbert Isbin took a strong role in the early planning for the issue 
General counselling and detailed reviewing of the papers was under 
taken by George Jenkins, who also had recourse to qualified specialists 
throughout the country, and thus mobilized practical recommenda 


M. C. Leverett tions which in all cases were well received and adopted by the authors 
The time and effort put in by these people was such that this 
acknowledgement is but small reward for their efforts ind «othe: 


obviously performed the service because they believed in the impor 
tance of communicating the information selected to the members of 
the profession. It is such spirit that has made the Institute and the 
Nuclear Division vital factors in securing the future of our prolession 
| b.M 

* Credit is due also to the following individuals and orgenizotions: in the AE. Edward 
Brunenkant, Asst. Dir. of Public informotion; Wilbur Strausser, Asst. Dir. of Clansification; and 
H. L. Walker, Education and Troining Specialist, Civilian Power Reactors Branch. Also 
Hughes, Brookhaven Notional Laborotory; Mothew M. Braidech, National Board of , 


’ 
e 
F. J. Ven Antwerpen Underwriters; and ®. J. Klotzboch, Asst. Dir. of Eng., Union Cerbide Nuclear Co 
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Comparison of hot strength at 1720° C and 25 ps 
shows CARBOFRAX® silicon carbide brick undeformed 
on extreme left, MULLFRAX® brick with only 1.4 

contraction, ordinary refractories in various stages of 
deformation. The one on extreme right failed at 1650° C 


fifth in a series... 
HOT STRENGTH 


Unusual Properties of Refractory Materials 


Hot Strength — When load is applied to a refractory its ability 
to resist heat is lessened. Increasing either load or temperature 
or both, often causes the refractory to fail 

As these factors are combined in most installations large 
and small hot strength of a refractory takes on new value 

he effect of temperature in combination with load is shown 
by specimens pictured above. Further tests provided these data 
In a test under 50 psi, a MULLFRAX® electric furnace mullite 
brick showed no linear contraction when held at 1500°C for 
100 hours. Ordinary brick contracted an average of 8% at 
1500°C but that at only 45 psi. In another typical case complete 
failure (15% contraction) was experienced with a commonly 
used refractory at 1350°C and a load of 25 psi 

These differences in hot strength prove this: Where refrac 
tories fail under load and temperature, Carborundum refrac 
tories have the extra resistance needed to avoid slumping and 
thereby. to effect less downtime, lowered maintenanc« 
and greater output 

Hot strength may work in another way, too. It per 
of thinner section refractories, thus reducing overall load. More 
insulation may be used to lower heat losses 

Carborundum’s Magazine Refractories pinpoints many 
practic al applic ations tor these unusual products The next issuc 


carries a feature article on “hot strength’. Send tor your copy 
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rt two-region the ‘ preede 
(TBR represent i reactor type 
whose de velopment is being pursued 
most vigorously in the United State 
nuclear power program (1, 2 It em 
ploys uranyl sulfate, contained in a zu 
conium tank, as fuel. The zirconiur 
core tank urrounded by a blanket of 
thorium oxide, suspended in heavy 
water and contained by a st ! teel 
clad pre ure vessel ] ibl. ] pre enit 
the characterist yt the pe ! reactor 
whose processing will be ce bed 

During reactor operation a number 
of events occur which make emica 
proces ng necessal 

1. While U™ is being consumed for heat pro 


duction in the core, a slightly greater quantity 
of Pa™, which decays to U™, is produced in the 
blanket. Most of this U™ must be removed from 
the blonket and returned to the core os fuel; 
At the 


same time, the thorium blanket moterial must be 


the balance represents the breeding gain 


purified from corrosion ond fission products 
which accumulate 

2. Fission products are produced in the reac 
tor core and, as a result of corrosion, zirconium 
iron, chromium, nickel, and manganese are intro 
duced into the system. Many of the fission prod 
vets and corrosion products hove high cross sec 
tions and impoir the nevtron economy of the 
reactor. They must, therefore, be removed 
3. Some of the contaminants produced in the 
insoluble under conditions 


core ore reactor 


Fig. 5. Thorex instrument panel 
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Ook Ridge 
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Among the fission products rare 


strontium, berium, zirconium, and niobium 


in this category; the corrosion products zircon 


ium, iron, and chromium precipitate. Since the 


presence of these insolubles may complicate re 
actor operation, it is desirable to purge them 
from the core 

4. Finally, the fission products constitute oa 
health hazard in the event of a catastrophe, and 
they should therefore be removed from the re 
octor system ond isoloted in such a form thot 


they cannot be released to the environment 
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CHEMICAL PROCESSING OF AQUEOUS BLANKET 
AND FUEL FROM THERMAL BREEDER REACTORS 
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exhibit very low solubility in uranyl] sul- 
fate solution at elevated temperatures, 
and may be removed from the reactor by 
a solid-liquid cyclone, commonly called 
a hydroclone (4). 

Fuel solution, containing suspended 
solids, is removed from the high-pres- 
sure side of the reactor core heat ex- 
changers and sent to the hydroclone. 
Clarified overflow from the hydroclone 
is returned to the low-pressure side of 
the heat exchangers, while the solids 
collect in the hydroclone underflow re- 
ceiver, a vessel mounted below the hy- 
droclone and to its under- 
flow port (5). 

The rare gases xenon and krypton 
will be removed from the reactor with 
radiolytic deuterium and oxygen, which 
are sent to the recombination system. If 


connected 


copper is employed as an internal cata 
lyst for complete radiolytic gas recom 
bination, other methods for removing 
krypton, xenon, and iodine must be used 

lodine chemistry under reactor con- 
(280° C.) is by the 


ditions indicated 


reaction 


IO, a =! ,=! ig 


Total poison effects in core of two-region thermal breeder 
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(doys) 


680 
IRRADIATION TIME 
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Chemical 


In 0.02 M UO,SO,—0.005 M H,SO,, 
the following ratios hold: 


[1° cay) 
In D,O 
("od 
(I (tha 
Design studies show that an attractive 
iodine removal process may be based 
upon stripping it from the fuel with 
oxygen at reactor temperature and pres- 
sure, followed by backstripping into 
water. Since iodine is a significant 
poison and the leading radiological haz- 
ard in the reactor, considerable atten- 
to developing 


at pH 4 to 9, 


= ().2. 


tion is being devoted 
methods for removing it. 

Soluble poisons—cesium, nickel, and 
manganese—will be removed from the 
core system when the hydroclone under- 
flow receiver containing the solids sus- 


pended in fuel solution is discharged 

If the TBR core 
daily cycle for removal of insolubles and 
on a 190-day cycle for removal of solu- 
ble poisons, a poison level of 5.6% 1s 
Table 3 summarizes TBR 
such a_ processing 
Achieving this 
solids re 


is processed on a 


maintained. 
poisoning when 
scheme is 

level 
moval by withdrawing an 
fuel for purification would necessitate 
processing the core on a 55-day cycle 


employed. 


poison without daily 


aliquot of 


HAZARDS REDUCTION (6 


Continuous processing of TBR fuel 
results in a substantial reduction in the 
radiological hazard associated with the 
system. In evaluating the hazard reduc- 
tion, the term “relative hazard” may be 
used. The relative hazard for 
radioisotope is arbitrarily defined as the 


each 


exposure contributed by the isotope in a 
reactor accident divided by its permis 
sible biological tolerance. Table 4 shows 


the relative hazards of several radio 
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Table 4.—Biclogical Hazards A 


lated with ® o* 


s under Two Operating Conditions 





and the Hazard Reduction Obtained by Continuous Removal of Fission Products 


Relative hazard 
for 80-day 


operation, 


x 10° 
375 


165 (110 to bone 
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140 
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36.4 
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13.4 
10.3 


170 


et ee ce 


I— 


a8 


2400 


| 1800 





4200 


420 


Engineering Progress 


Relative hozard 
for 1-day 
processing 

cycle, 
< 10" 


32.5 
8.94 (6.0 to bone 
3.01 48 
1.86 75 
1.68 51 
2.22 
1.79 
1.53 
0.67 
0.19 
0.35 
2.2 


Reduction in 
hazard by 
continuous 
processing 


11.5 
18.5 


57 
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Fig. 7. Thorex sampler in sampling position 
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Table 1.—Characteristics of Two-region 
Thermal Breeder Reactor Fig. 2 (top). 








Core system Blanket system 


Power, Mw. 320 144 
Volume, liters 23,000 21,000 
Avg. flux, 

n/(sq.cm.)(sec.) 3.2 x 10” 


5.1 10” 
Thorium, g./liter 1,000 

5 

? 





u™, g./liter 1.24 
Pa™, g./liter 
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Table 2.—Elements of Limited Solubility 
in TBR Fuel 


Solubility at 280°C 
mg./kg. D,O 


La,($O,),, Ce,($O,),, Pr,(SO,),, 
Nd.(SO,),, Y,(SO,), 85 
$rSO,, BaSO, 10 
ZrO, Nb,O, Fe(OH),,Cr(OH), 5 
Ru, Rh, Pd 5° 


OrSSOLUTION 


* The chemical nature of the insoluble com 
pounds of this group is not known with certainty 


te 


Table 3.—TBR Core Poisons * 


% Poison 
Limited solubility 
08 
0.2 
, bw 08 
% | 0.1 





0.5 
0.1 


* Doily processing cycle through hydroclones 
and 190-day processing cycle through Thorex 


Ls 


Fig. 4. Thorex pilot plant 3019 building 
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first assumed that the 


reactor has operated for 80 days without 


isotopes It is 


processing before an accident, and sec 
ondly, that the reactor fuel is processed 
on a one-day cycle for removal of fission 
products, Approximately one third of 
the total relative hazard is attributable 
With the exception of tellur 
and molybdenum, the the 
hazard is due to fission products which 


to iodine 
ium rest of 


are insoluble under reactor conditions 
If the reactor is processed on a one-day 
cycle, the total relative hazard may be 


reduced 18 ral fold 


ee eee eh 

Table 5.—Centributions of Core and 

Blanket Material te Solvent Exposure in 
the Thorex Process 


Core processing period: daily through hydro 
clones; 190 days through Thorex 

Blanket processing period: 320 days 

in extraction colusa 


Solvent exposure: 10 min 


Solvent exposure, 6 watt-hr./liter 


From blanket 
materia’ 


From core 
material 


Decay time, 


0.82 
0.72 
0.58 
0.55 
0.36 
0.29 
0.23 
0.18 
0.14 
0.11 
0.09 
0.07 
0.06 


3.66 
2.63 
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Fig. 6. Thorex sampler gallery 


Blanket Processing By Leaching of Mass 
233 and Contaminants from Thorium 
Oxide 


An ideal blanket sing scheme 


would consist of leaching either protac- 


proc es 


tinium or U*3% together with fission and 
the thorium 
The thorium oxide could then be 
returned directly to the Limited 
has been obtained in leaching 


corrosion products from 
oxide. 
reactor 
SUCCESS 
L233 from thorium oxide by reacting the 
oxide with 8 M H,SO,, to convert the 
ulfate which is then 
solids 
rhe procedure is not practical, however, 
since 10 liters of 8 M H,SO, leach is 
required per kilogram of ThOs, and the 
ulfate into 
the only 


with great difficulty 


uranium to soluble 


removed by water washing the 


contamination introduced 


thorium oxide is eliminated 


Thermal Breeder Reactor Chemical 
Processing Flowsheet 


The principles which have been out 
lined may be incorporated into a flow 
heet (Figure 2) for chemical process- 
ing of the fuel and blanket of a three- 
It is assumed, for 
under con 


reactor power station 
the thermal breeder reactor 
sideration, that core and blanket mate 
rial from three 450-Mw 


be processed in common chemical plant 


reactors would 


facilities, beginning with the D,O re 
covery step, in equipment having a ca 
pacity of 200 kg. of thorium /day 

The will be processed daily 
through hydroclones for solids removal 
ind on a 190-day cycle through a solvent 
extraction (Thorex) plant by with- 
drawing 120 liters daily from the under- 
This volume will contain 


core 


flow receiver 
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Us 10,300 


fission 


149 g. of and curies of 
soluble and 
poisons After 


evaporation to 


insoluble product 
heavy water recovery by 
1M UO,SO,, the under 
flow receiver contents will be stored 50 
days for decay of 
ity before being blended with blanket 
The blanket will be processed 


Thorex 


hort-lived radioactiv 


material 
on a 320-day cycle through the 
plant in order to maintain 3% poison 
Sixty-seven kilograms of thorium, to- 
gether with 338 x of U*8 and 67 4 of 
Pa*38, will be withdrawn daily in 67 
liters of This will be 
blended with the concentrated underflow 
receiver contents, which have previously 


the 


heavy water 


decayed for 50 days, and sent to 


heavy water recovery step 


D,O RECOVERY 


The thorium oxide slurry from the 
blanket will be combined with 50-day 
decayed underflow contents 
from the core and added to the tray 
dryer where heavy water will be re 
moved by heating to 300°C. Heavy 
water losses in the uranyl sulfate and 


receiver 


thorium oxide will be less than 0.5 and 


0.2 wt. %, respectively 


ThO, DISSOLUTION 


The solids, consisting of thorium ox- 
ide and the sulfates and oxides of fission 
products. corrosion products, and uran 
ium, will be slurried out of the evapora- 
tor with light water and sent to the dis 
solver, where the thorium oxide will be 
readily dissolved in nitric acid contain- 
ing fluoride ion as catalyst. Dissolution 
rates increase with increasing excess of 


September, 1956 
















nitric acid, and decrease with increasing 
temperature of calcination used in pre 
paring the ThO, originally 


DECAY 


Decay of core and blanket material 
prior to solvent extraction is desirable 


for three reasons 


1) 1t permits less thick shielding in the chemi 
cal plant, since the controlling element, 40-hr 
lo™, the daughter of 12.4-day Ba", has de 
cayed appreciably 

(2) Radiation damage to the tributy!l phos 
phate solvent is decreased 

(3) The thorium oxide is more easily prepared 
with decayed thorium which contains a lower 


Th™ ond fission product background 


Although the solvent extraction plant 


processing is simplified by lLandling 
long - decayed material, 
charges which accrue on uranium and 
thorium during decay dictate that the 


shortest possible decay periods be em 


inventory 


ployed. It now appears that radiation 
damage to tributyl phosphate and its 
diluent will determine the minimum de 
cay time. Table 5 summarizes, as a 
function of decay time, the activity 
levels expected in the underflow receiver 
contents and thorium oxide slurry, and 
the solvent exposure corresponding to 
each decay time. 

Exposure of tributyl phosphate to 
radiation results in its degradation to 
mono- and dibutyl phosphate, while the 
diluent forms organic peroxides (7). 
Exposure of tributyl phosphate diluted 
with naphtha to an irradiation of 1 watt- 
hr./liter results in a twofold decrease 
in the separation of thorium and uran 
ium from fission products in the solvent 
extraction step. 
ure to 6 watt-hr./liter 
in a further decrease in de 


Increasing the expos 
of solvent does 
not result 
contamination. However, a dose of 6 
watt-hr./liter produces sufficient mono 
and dibutyl phosphates to result in seri 
ous emulsion formation in the solvent 
extraction processing 

Tributyl phosphate extraction prox 
successfully demon 
levels of 0.5 watt 
This study is there- 


Decay times of 


been 
strated at exposure 
hr./liter of solvent 


esses have 


fore based on that dose 
110 days for the underflow receiver con 
tents and of 60 days for blanket material 
are therefore required. It is, however 
likely that a core and blanket decay time 
as short as 5 days and entailing a solv 
ent exposure of 3.4 watt-hr./liter would 
be feasible, although it remains to be 


experimentally verified 


THOREX PROCESSING (8 


After decay, the nitric acid solutior 
of the fuel and blanket will be sent to 
the feed adjustment ste; where the 
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solvent extraction (lhorex) proces 
feed will be prepare (Figure 3). In 
the Thorex proce vent extract 


column, uranium and thorium are co 


extracted away from fission products 


and protactinium with tributyl phos 


phate In a second partitioning towel 
stripped fron 

lution 
thorium 


thorium is preferentially 


the solvent into nitric acid 


From thorium 
oxalate is precipitated and is then cal 


nitrate product 


cined for refabrication of blanket ma 


terial. The tributyl phosphate leaving 
the thorium partitioning tower passes to 
a third tower where uranium is stripped 
acid. Uran 
ulting 


and 


from the solvent with nitric 
ium-233 is sorbed from the re 
solution by a cation exchange resin 


subsequently eluted with sulfuric acid to 


yield a uranyl sulfate solution whic! 
may be returned to the reactor core a 
fuel 


Thorex process operability on a pilot 
plant scale has been demonstrated. The 
rhorex pilot plant is housed in con 
(Figure 4) and is 


crete-shielded cells 


controlled from a central instrument 
panel (Figure 5). All indicating, record 
ing, and controlling instruments are 

cated on this panel as are the switches 
for operating pumps and ag 


tators in the cell and make-up areas 


parge? 


A heavily shielded sampler gallery : 
required in the Thorex pilot plant for 
obtaining samples of highly radioactive 
(?) Each blister 


(Figure 6) shields contains 10 


solutions sampler 
and 
sampling points. Sampling bottles are 
loaded into one of three carts attached 
to a shielded conveyor chain and each 
cart is automatically positioned at it 
correct blister (Figure 7), reducing the 
probability of incorrect sampling. ‘The 
carts are returned to the loading statior 
and the ! 


in the same m amy le bot 
shielded carriers for 


inner. 


tles are secured to 


delivery to the analytical laboratory 
Pa™ HANDLING 
lf 60 days’ decay for blanket materia 


is employed prior to solvent extraction 
approximately 4% of the mass 233 
be present as Pa**8_ The protactiniun 
will remain with fission products in the 
waste from the first solvent extraction 

This rated 
and stored to permit decay of protactin 
ium to U244. The resulting U*** will be 


yivent extraction wit! 


tower waste will be evap 


recovered by 
tributyl phosphate 


ThO, BLANKET REFABRICATION (10, I! 


Thorium oxide suitable blanket 
use has been prepared on a pilot plant 
scale Thorium oxalate pre tated 
by the addition of excs oxal " 1 to 
a solution of thorium nitrate at 40° ¢ 
(Figure & The resulting sl 
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Fig. 9. Vacuum filter 







Fig. 10. 60-kw. calcination furnace 
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#tactor 
6.06 


LsG0RATORY 


PROCESSING 
Canvou 


, CHEMICAL OPERATING 
AND OFFICE SUILOING 


Fig. 12 


passed to a batch vacuum filter (Figure 
9) which employs a cotton duck filter 
cloth, and the mother liquor is filtered 
off. The thorium oxalate cake is washed 
three with hot water, removed 
from the filter, and placed in a Vitreosil 
loaded in 


times 


calcination tray. The tray is 
a 6O0-kw. calcination furnace 
10) which has a capacity of 160 Ib. of 
The furnace heat | 


increased 


(Figure 
thorium oxide. 
gradually 
temperature is reached 


until final firing 


U™O,SO, REFABRICATION 


A cation exchange process is used in 
the Thorex pilot plant (Figure 11) for 
U** isolation. It employs two columns 
filled with exchange 
resin, a waste catch tank, and a uranium 
The uranyl nitrate 


Dowex-50 ion 


product catch tank 
product from solvent extraction flows 
down through the small column where 
residual thorium is sorbed, and then 
passes down through the large column 
where the uranium is sorbed. U* 


Fig. 11. 


Page 352 


_ TURBOGENERATOR B8L06 
= 


a 


Two-region reactor station with proposed chemical plont 


O50, fuel will be prepared by eluting 
the large column with sulfuric acid 


Thermal Breeder Reactor Chemical Plant 
Conceptual Design 


The flowsheet described above was 


used as a basis for 


tual 


pre pat ing a com ep 


design of a _ three-reactor-station 


chemical plant The arrangement of 
pre cells, analytical laboratory, and 
operating building is shown in Figure 
12. Thi 


fuel from 


plant is designed to 


process 
4 power station in which three 
urranged in line 
cells are but 


large reactor cells are 
The three 
igainst 
building, and the remainder of the prox 


is an extension of the hydro 


hydro lone 


the wall of the reactor 


tre ed 


ess canyon 
clone cells, perpendicular to the react 
building 

hydro 


Immediately adjacent to the 


clone cells are three cells, one each for 
storage 
cells to 


constitute 


heavy water recovery, decay 
ind blanket make-up. Thess 


gether with the hydroclone 


Cation exchange, U™ isolation process. Uranium product catch tank on left; waste catch 
tank in center; ion exchange resin columns on right. 


vase 
tm 
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that part of the chemical processing 


tem involving heavy water solutior 
lurry handling, and are 

Thorex 
signed for 
The 


two mali! 


separated 


proce canyon which is 


’ 
underwater maintenance 
Thorex canyor divided int 


ireas for very and slightly 


radioactive equipment. The first cell 


contains ‘| adjustment 
1 reco ! . *xtractior 
lightly rad 


olum1 


ictive yntaim thorium 
olumn, the uraniun 
column, and the lvent recovery col 
umn. Both areas are operated dry and 
would be flooded for 


underwater mait 


tenance 
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During the past three years the continuous ion exchange 
program at Oak Ridge National Laboratory has been 
broadened to include development, pilot planting, and 
introduction into the field. At present the last-mentioned 


aspect is well under way. Thus, in addition to describing 
the fruits of research, this paper also reports on a prac- 


tical application in the field of one of the columns de- 


signed for processing low-grade Western uranium ores. 
This constitutes a milestone in the program since the ore 
column is the first of its kind to be applied in the work 


of the A. E. C. and outside of the Commission’s program 
it represents a first application to a job other than water 
softening. Included is a report on some resin attrition tests 
made during the normal course of the program. 


Fig. 6 


4 
- | 
| 
a 


5 
, 


ss 


~ tho « 


12-in 


o> ae 


eo 


semicontinuous ion exchange 
column 


Arehart, J.C 
C. W. Hancher, and 8. H. Jury 


Bresee, 


Ook Ridge, Tennessee 


Atom ‘ 


requently 


I the business of the Energy 
Commission, it is { neces- 
sary to employ ion exchange. During 
World War II fixed beds were used and 
this work ha reported 
(10). 


Unfortunately, for large: 


already been 
than labora 
tory scale, a fixed bed has obvious dis 

the prox 
grade West 
ntinu 


advantages. Conseq 
essing, for example, of | 
ern uranium ores, a stagewise c 
loyed tor 


the 


been em} 


ous operation ha 


some subcontractors of 


A.E.C. 
ful. However, the 


years by 


The operation has been success 


ope rating efhciency 


manpower requirements, and the chem 
cal efficiencies are open to 
Shortly the War 


continuous ion exchange 


que tion 
alter a program ol 

deve lopment 
Oak Ridge 


recognit 


was undertaken at the h 
tional Laboratory ir 


d the desirabilit 


foregoing difficulties ar 


of a strictly continuous operation. At 
that units 
not available for the problems at hand 
(3) 

To expedite the program, certain un 
classified portions were (11), and still 


are (9), contracted on the outside and 


time such commercial were 


the rest of the program was continued 
at O.R.N.L. The program led to the 
development of a continuous ion ex 
change column (6, 4) 1950, a semi- 
continuous column similar t 


(12) and Meclihenny (7 


semicontinuous 


Stanton 
1952, and a 
bly 


column considera 


different design (7) in 1953 


Department Chemical 
Engineering, University of Tennessee, Knoxville 
Tennessee 


S. H. Jury is consultent 


Additionel material, including @ Graphical 
Analysis, is on file (Document 4975) with A.D.I 
Auxiliary Publications Project, Library of Con 
gress, Washington, D. C. Material obtainable by 
remitting $1.25 for $1.25 for 
microfilm 


photoprints or 
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COUNTERCURRENT 
ION EXCHANGE 


Union Carbide Nuclear Company 


Only the first and last of the columns 
will be described further since they have 
practical application for A.E.C.; also the 
econd column has been described in de 


tail elsewhere (11) 


Centinveus ton Exchange Column 


4 schem the continu 


countercurrent 


wn in Figure | 


iwram otf 


n exchange column 


The column is equipped with @ jet af the 


bottom ond a number of inlets and ovtlets 


inlet 


which 


Other then for the jet connection, each 


ond ovtlet is equipped with a screen 


is fine enough to filter the resin from the liquid 
as the latter drains or is withdrawn from the 
column 

The column itself is filled with en ion ox 
Throughout the opere 
in the dense bed 
bed is at the 


pump et the top of the 


change resin and liquid 


tion, the bed is maintained 


form. The top level of the 


inlet from the roam 


column and the liquid extends above the tos 


level of the bed by about a heolf inch 


yperation the resin 
a dense bed. Move 


he jet action at the bot 


moves 
Ly : 

The resin is returned 
da 
streams are 


indicated 

priate 

left of the figure 
cated on the right 

yperate a column of 

recog 

lumn must be kept in 


6) to prevent (a 


have failed to 


cocurrent flow 


1 limit 
The h 
, 


roer tor 


n 


peration 


down 


the column labeled 
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Fig. | Continvous ion exchange column with 


hydraulic ram 


hydraulic ram section. The frictional 
drag of liquid on the resin forces it 
down like a piston. This downward 
force in the resin phase is transmitted 
to the loading section, stripping section, 
and washing sections; thus fluidization 
effects are counteracted and prevented. 
The valves at the bottom of the col 
umn are provided for zeroing the lower 
manometer and regulating the resin flow 
rate. The feed wash and product streams 
are balanced to zero the intermediate 
level manometer. The ram water with- 
drawal and the waste streams are bal- 
anced to zero the top manometer. When 
all three manometers are zeroed, the en- 
tire contactor is in hydraulic balance, 
that is, no fluid circulation among unre- 
lated sections of the contactor and no 
fluidization. Such a column has been 
operated at several fold the fluidizing 
velocity with no signs of fluidization 


The continvous column enjoys the advan- 
tages of (a) remaining on stream 100% of the 
time with no lost time in moving the resin, 
(b) of having the H.T.U. or H.E.T.S. less since 
cocurrent flow and partial fividization are 
never permitted in the loading and stripping 
sections, and (c) 
lower pressures since there is no need to move 
relatively short 
times—instead the resin moves constantly and 


d rates 


operating at considerably 


large amounts of resin in 


sh , flow 





y of 








semicontinuous ton Exchange Column 


A series of three schematic diagrams 
of the semicontinuous, countercurrent 
ion exchange column is shown in Fig- 


ure 2 


The vertical portion on the left of whet op 
pears to be a loop is the ion exchange column 
itself. The right hand vertical portion simply 
provides a path for returning resin os shown in 
the third schematic in the figure. In general the 
column is equipped with screens and supplied 
with streams in much the some woy as the 
continuous column. 

The distinguishing feature of the semi- 
continuous column is that its valves are operated 
by @ sequential timer and the resin return leg 
is also tied 


along with other stream pumps 


is equipped with a pump which 
to the timer 


(not shown in Figure 2) 


A sequence of three operations is re- 
peated ad infinitum as determined by 
the sequential timer, The first operation 
is illustrated in the first diagram of 
Figure 2, The pump in the diagram is 
inoperative. The valves are set as indi- 
cated and the streams flow down through 
the column, which is divided by the mid- 
height valve into two stationary dense 
beds, the top one being a loading section 
and the bottom being a stripping section 
This loading section 
over the strip section is preferable in 
slurry operations because adherent mud 
can be washed from resin in the return 
leg if the latter is equipped for doing so. 

After several minutes the timer shuts 
the column down and changes the valves 
as shown in diagram 2 of Figure 2. The 
timer turns the pump on to pump liquid 
in the direction of the arrows. The high 
pressure drop across the resin bed causes 
part of the water to flow or “slip” co- 


arrangement ot 


H ai 


currently through the bed. This actior 
partially fluidizes the bed, but before it 
can become completely fluidized, the 
frictional drag of the “slip water” drags 
the bed along and upward into the right 
hand leg (see second diagram) 

After an appropriate amount of resu 
has been (3-5 sec.) the timer 
shifts the valves as shown in the third 
diagram. The streams are turned on and 


moved 


the pump piston returns to its original 
driving all resin in the 
return leg to the 
The timer then shuts the pump off and 
the operation becomes that illustrated in 
the first diagram of Figure 2. 

Other details of the semicontinuous 
column have been published (2). What 
is important is that the semicontinuous 
column represents another way of car 
rying on ion exchange which has been 
useful in the program. It enjoys the 
advantage that by virtue of liquid down- 
flow, prevention of fluidization is anto 
matic. This comes, of course, at the ex- 
pense of the additional sequential timer 
and valving arrangement 


position, 


bottom of the leg 


Column Selection, Expanded Program 


At the time the continuous ion ex 
change program was expanded to in 
clude pilot planting and field testing, it 
was necessary to choose a field appli 
cation and column such that the work 
could be slanted accordingly. For this 
purpose ore processing appeared to be 
most urgent. The semicontinuous col- 
umn was selected on the basis that some 
of the early experiments on uranium had 
been run on this type column. 

Expansion of the program involved 
three phases. The first phase involved 
pilot planting a semicontinuous 6-in, col 


oh 


ion , showing mechanism 





Fig. 2. Schematic diagram of 


of countercurrent solid-liquid flow. 
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nthetic uranium teed 
ntained no mud. The 


unit operations in 
nuclear engineering 


experience control and instrument relay 


hecking the 
before ship 


n attrition, 


THE 6&IN. SEMICONTINUOUS COLUMN 


olumn is shown in Figures 


the 

it of 

ver 

halt 

lle of Figure 


it the bottom 


The i acd 
dian The 


the 


waclitigg 


dian rhe strippi 


RESULTS OF TESTS 

A 46hr. test wos mode to determine the 
number of resin cycles necessary to approech o 
steady-state condition and to obtair steady state 
chemical data. Owing to the limited supply of 
mill-pulp slurry, a synthetic feed consisting of 
0.57 g. vranium and 17.0 g. sulfate as mag 
nesium sulfate /|. was substituted. Table 2 gives 


run details. Ovtlet somples were analyzed vn 


ION EXCHANGE 


til they were constant. About three resin cycles 


p in Figure 


' were needed. The feed rate was 1.3 gal./min 

vackground of 
i F of 

Figures 3 and 4 ularly the hori ae % apprednately OS gw./0 an 


loading section cross-section 


zontal piping i 


standard pilot pl 
team, air, water 
» spec fically witl 


Che instrume 


Equilibrium Dota 
he eparati 


} 
Bottom section of Gin. semice 


ion exchange columr 


equilibrium 


Fig. 4. Top section of 6in. semicontinuous 
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Fig. 9. Liquid takeoffs for semicontinuous 
ion exchange column. 


i 


Table 1.—Operating Conditions for 
Run 6-14 


Flow Conditions: 


Stream gal./min Concentration 


0.57 g/l. U 
17.0 g./l. SO, ° 
Water 

1.0 M NH.NO, 
0.1 M HNO, 
Water 

13.6 g/l U 


Feed 


Feed wash 
Strip 


008 
045 


Strip wash 
Product 

Resin at top of 
41.22 g/l. U 


leading section O15 


Results 


92% 
105% 

65% 
3.5 
17 


Material balance 

Flow balance 

Uranium recovery 

Resin cycles 

Slip water ratio 
pulse water pumped volume 


Slip woter ratio 
resin bed volume moved 


Bee on 


fable 5.—Test Conditions fer 
12-in. Contactor 


Actual 
(g./l.) 


Design 
(g./l.) 
0.57 
17.0 
80.0 
63 


Concentration 


Feed vranium 
so, 
Strip NH,NO, 
HNO, 
$0, 
Waste vranium 
Product 
Resin vranium 
(Top of leading 


section) 


vranium 


Rates 


Feed 
Feed wash 
Waste 
Strip 
Strip wash 
Product 
Resin rate 
(Top of leading 
section) 
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10. Liquid distributors for semicontinuous ion exchange column 


7] 
Table 2.—Terminal Conditions for 
Run (6-14)° 


loading Section Stripping Section 


i Y x Y 


4508 
0308 


4508 3498 
0308 0 


0271 
0023 


@ Where « and y are equivalent fractions 


Table 3.—Results from Stepping-off Stages 
on Equilibrium, Opercting Line Diegram 
éin. contactor run 6-14) 


H.E.T.S. 
(ft.) 


N.E.T.S 


Section Length 


(ft.) 


1.8 
2.7 


loading ; 4 2.2 
Stripping 4 1.5 


Table 4.—Length Needed for 12-in. 
Centactor for 99.5% Recovery 


Required 
length 
(ft.) 


H.€.T7.S 
Section ft 
18 
27 


5.4 
5.4 


Loading 
Stripping 


Table 6.—Test Conditions and Results of 
12-in. Contactor Slurry Test 


Rate 

Flow (gol./ min.) 
Feed 
Feed wash 
Strip 
Strip wosh 
Resin 
Slip-water ratio 
Recovery 
Feed concentration 
Resin loading (top of 

leading section) 
oss 
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values are the 
for the 


In each case, the x and 
appropriate equivalent fractions 


liquid and resin phases 


Scale-up Procedure 
The 


batch equilibrium data were used to cal- 


separation factor a from the 


culate the equilibrium curves of the two 


sections shown in Figure 5 


Concentratiot of the teady-state 


amples tor run (6-14) were converted 


to equivalent fractions as shown in 


lable 2. These 


values determine the 


traction 
the 


on 


equivaient 
oordinates of 
lines that used 


two operating were 


the two-curve diagram (5 12) (see 
5 il d Table 
stepped off between the 


the 


Figure 
Stage 


were 


equilibrium curves and operating 


lines by the conventional method (5, 
12). The number of 
(N.T.S.) for the 
2.2 and | 5 
Each of the 
Table 3) 


On the assumptio 


transier stage 
] i ‘ 

loading ection 
the str pping 


ections was 4 ft. k 


were 
tor ection 


ng (see 


ing condition 

with the use of the 6-in. cor ctor 
the (N.T.S.) required were 
und 2.0 


uranium 


data 
if the 


three 


loading section n the stripping 


section to have a recovery ot 
WY 50% ; this presupposes all of the loss 
ection. The new 


case has been 


to be in the loading 
two-curve diagram for this 
omitted because it was a minor modifi- 
cation of Figure 5, the other two-curve 
that the 
operating line had beer 
Che product concen 


diagram, in loading-section 
extended until 
the loss was 0.5% 
tration was assumed to remain constant, 
due to changing the stripping conditions 
slightly from run (6-14). Therefore, the 
slope of the stripping operating line was 
changed accordingly 

The final job was to design a semi- 


continuous, 12-in. column which oper 


ated essentially the same as the 6-in. de- 
sign but with 99.50% Als« 
the diameter had to be doubled to in 


recovery 


crease the production capacity to the de 


sired level. To accomplish this, it wa 
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TION URANIUM 


T FRac 


EQUIVALENT FRACTION SOLUTION 


Fig. 5. MeCabe-Thiele diagram for run 6-14. 


VRANIUM IN 


diameter of 
the produc- 
ror 

Thus, the 
tions of the 


that doubling the 


the contactor only change ; 


assumed 


» 


tion capacity, and not the (N.T.S 
the same operating « ondition 
(N.T.S 
12-in 
6-in 


shown in 


in the various se 
ame as in the 
results 


contactor are the 
contactor 
Table 
the 
the 


are 


of the work, 
stripping 
was 


I view ol urgency 


the size oOo loading and 


sections of the contactor 
estimated at 7 ft. each prior to 
ion and analysis of the 6-in 


While the 12-in 


tructed 


actually 
the « omple t 
contactor 
loregoing 
completed and 


column data 


was being con the 


6-in. contactor work wa 


analyzed. In spite of the excess column 
the 


averaged 99% 


length, actual uranium recovery 
owing to lack of steady- 
state column operation (see Table 5). 
Refinement of the 12-in. Column 

The loading and stripping sections of 


the contactor were placed beside instead 


Fig. 7. Process piping flow sheet 


of on top of each ther a s the case 
for the 6-in. contactor design. The 
vantage of this 


the total contactor height was 


ad 


arrangement was that 
decreased 
(see Figures 6 and 7 The increased 
length of the resin flow path, however 
increased the slip water ratio somewhat 
The liquid distributors 
off screens shown in | 
were placed in the resir 
the screens 
nant 


screens increased 


und liquid take 
and 10 


flow path. If 


gures ¥ 
were not placed, a stag- 


layer of resin front of the 
the plugging tendency 


of the screens 


Preperation of Mill Pulp Slurry 
The mill pulp slurry (see Figure 8 
was prepared by dry crushing, grinding 
and wet ball-milling before the sulfuric 
After leaching, the sand 
the with the 
use of a drag classifier and of liquid cy 


acid leaching 


was removed from slurry 


clones. If the classification circuit wa 
operated at an optimum rate, the result 
than 1% 
of the solids which are larger than 325 


The density should be 1.03 to 1.08 


ing slurry should contain les 


mesh 


SLURRY TEST OF 12-1N. CONTACTOR 


the 
Lom 


was made with 


National 
slurry 


test 

tance of the 
pany, The 
pared from White Canyon, a low-grade 


Colorado ore. It 


A slurry 
Lead 
Im feed 


was pre 


was characterized a 


follows 
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0.4 g./l. as UO, 
1.05 g./c 


Concentration 
Density 
Solids 
The 
the 12-in. colum 
Pilot test 


actual operating 
shown in | 


the ‘ 


are 


5 and 6 time 


Fig. 8. Flow sheet for mill pulp slurry 


preperation 
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O° Prete oe 


Fig 1! Conductivity type water eliminator 
Resin attrition test loop 


tor was limited at National Lead Com ie valves, for example, that iso controller sense 

pany, hence it was not pos ible to reach ns from one another were ) t open 

P (ar Ox t 70% : 

steady state in the operation a approximately /V loses the product valve 
) ectional area) Phese 

tripping olution torces 


vious from Table in part cular The ' i —_ 


I appear to cause appreciable 
product solution, for example, rose in sin attrition because the sheer area of © °U* 2 > stripping se 
uranium concentration all through the the valve on closing was small. The valves lip-water valve. When the pl 
run and was still increasing at the time were successfully driven by a piston-type result of the stripping lution 
al otor ‘ ‘ , 
Mr moto : ; 1M NH,NOs, cover e pr 
or operational dependability and safety 
teadily decreasing with time it was felt that air-operated solution valves 


of shutdown. The waste losses were also 

highly conductive solutior 
’ > » yr les 

Thy slip water ratio wa higher in the were if ior to olenoid-operated types controller to open the p 

12-in. column that was anticipated This Iwo 8 jenoid valves were used to to close the slip-water 

proba ly had ome bearing on the fact ontr« } ur supply to a number of air- The casin movement 

that the strip rate had to be increased i operated valve The two solenoid valve 

actual operation The actual feed and were located where water spillage was un- 

from ‘ Fig. 14. Initial resin particles before test 


strip compositions differed somewhat 
design because actual product solutior ip-water ratio is too great, the series B. Permutit SK (10-20 mesh). 8.75Xx 
were used during the course of the tests roduct concentration may he lecreased 
due to dilution by slip water Che slip 
Mechanical Components water climinator system (Figure 11) was 
During the development of the semi installed between the reservoir section and 
, , ‘ ane , the stripping section to remove the excess 
ontun , 10 eX nge contact the . 
' uous ton . , , i water and. therefore. to increase the 
mechanical components were modified eoncant . *] pa . ' 
‘ ! « produc The 
to meet the operating condition elimut yeter onsisted i two 
| one on the product 
the other n ti li 
! j are control 
conducti y controller 
The slip-water outlet was placed at 
uch a distance from the product take-off 
that the volume between the two points 
was greater than the slip-water volume. 


Iwo electrical probes were located near 
the sl p-water outlet and were connected 
to the conductivity controller, as shown 
in Figure 11 

After the resin has been pulsed 
lip water, which has a low conduct 


Effect of opereting time on ’ 
covers the probes When the on 


resin attrition 
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perating wit! 


rimar©rity 
During 
perat« t 
The loos 


timing 


magnificati varticles wer 
counted t rmur ! re 


broken equation 


15. After 300 hr. attrition loop operation 
Test series B. 8.75X 


Der 
. i 


Figures 14 


rraph 


entage 
throug! 
of samples of 


tion loop at 0 


t There initial breckwp rote 
during test series A thon during test series 6 
these 
separate shipments from the manufacturer 


probable that there was a significant difference 


wos a higher 


were from two 


wt is 


The resins for two tests 


in the percentage of structurally sound particles 
between the two shipments 


rotes for the two test series 


Obviously 


t The 
were essentially 
little effect of the mill pulp present in 


constant 


equal there was 
tes! series 


B on the constant-rate attrition 


After 600 hr. attrition loop 
Test series B. 8.75X 


operation 


Fig. 16 
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In an investigation of the se 


paration of uranium as a mag- 


nesium precipitate from refinery waste solutions with a 
laboratory Dorr thickener, solids were distributed between 
the underflow and overflow in a 9:1 ratio, and overflows 
were relatively clear under all but the most dilute feed 


conditions. 


A comparison was made between the effectiveness of 
magnesia and hydrated lime as a neutralizing and pre- 
cipitating agent. Magnesia showed significant advantages 
in overflow clarity and underflow density. 


URANIUM 


REFINERY 


WASTE CLARIFICATION 


G. M. Reinhart and D. W. Glass 


wastes trom a uran 


must be collected and 


Il liquid procs 
ium refinery 
treated before 
from the plant site 
ess (1) contribute 
and other metals, nitric acid, halides, and 


can be discharged 
The refining proc 
uranium 


they 
nitrates ot 


insoluble ore residues which can be re 
leased to a near-by river only in smal 
quantities because of their proven or 
potential toxicity and the danger of add 
ing appreciably to stream pollution. Most 
of the volume of the waste liquor i 
made up of water which must be pro 
uranium content 


taken to 


essed because of its 


even though precautions are 
minimize such contamination 

The combined waste is usually acidic, 
but if this is not the case, it can be acidi 
fied with nitric 


able preneutralization conditions. | 


acid to provide favor 
ran 





UMOTRFLOW 
Pus 
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a 
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The National Lead Company of Ohio, Fernald, Ohio. 


ium in the form of uranyl nitrate is the 
major constituent of the waste and is 
precipitated by magnesia as magnesium 
diuranate : 


MgO + H,O + Mg(OH), 


2 UO,(NO;3),+3 Mg(OH),— 


If neutralization is continued to a pH of 
about 8, a well-flocculated precipitate is 
formed. Other metals are precipitated 
at the same time, probably as hydrox 
These solids, as well as those in 
solubles in the 
waste, must be removed and returned to 
the refining process 

A common method for the clarifica- 
tion of acidic industrial wastes makes use 

pressure-leaf filters to remove traces 


ides. 


originally present acid 


Teiceewee 

overrlLow 

MEASURING 
Tanne 


To ru Tees 


——m EVE. COMTHOLLER 








Fig. 1. Equipment flow sheet. 
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of solids from the neutralized liquid. The 
limited cake capacity of this type of filter 
leads to high operating costs when fre- 
quent cleaning is made necessary by vol- 
ume surges or solids concentration of 
the incoming waste liquor. The capacity 
of the system is also very limited under 
these conditions. A primary 
solids separation preceding the filters 


Stage ol 


would reduce costs and provide greater 
To test the feasibility of 
a continuous tray thickener operating 
with a characteristically dilute waste 
installed and 


surge capacity 


feed, a laboratory unit wa 


oper ited 


Equipment 


Ihe Dorr-Oliver laboratory thickener 
was a flat-bottom tank 5 ft. in diam 
and 3 ft. high. A Dorr-Oliver No. 0, Type 
VM diaphragm pump was used to handle 
the underflow. Neutralized slurry was cir- 
culated between a precipitating tank and a 
weir box which was | ft. wide by 2 ft. long 
by 2 ft. deep. The box was provided with 
a 30°, 8-in.-deep notch, and a 3-in. diam 
adjustable overfiow so that feed rate to the 
thickener could be varied. The equipment 
and its arrangement are shown in Figures 
l and 2 


used 


Experimental Procedure 


A 5,000-gal. batch of raw feed was 
transferred to the preparation tank, 
acidified with nitric acid if necessary, 
and neutralized to pH 8+ 0.5 by the 
addition of dry lime or magnesia. The 
empty thickener was filled while the feed 
rate was being adjusted to maintain the 
desired flow as determined by the weir 
In later runs, the feed rate was checked 
by the rate at which the thickener filled 
after feed adjustment. A 1-hr 
during which a partial equilibrium was 
established, was allowed before sampling 
taken at 15- 
each run 

During 


per iod, 


was begun. Five samples 
min. intervals, were taken in 
and composited for analysis 
early runs hourly samples were analyzed 
and compared to the uni- 
formity of the feed and product streams, 
and thus to establish 


steady-state operation 


determine 


achievement of 


Results 


Data in Table 1 show that the thick- 
ener successfully separated a dilute 
magnesia-precipitated feed into an un- 
derflow of satisfactory density and an 
overflow having a clarity suitable for 
feed to the polishing filters. 

Uranium losses in the overflow were 
less than 10% of the feed except for a 
few runs made with unusually dilute 
feeds. Insoluble solids were present in a 
ratio of about 3: 1 to the uranium. The 
overflow losses increased as expected, as 
the volumetric and mass feed rates in- 
creased (Figure 3), but at no time did 
they become high enough to prevent 


September, 1956 





i 
_ ? reed wae | 





SOLUTION LEVEL 
— ES 


; 





unit operations in 























~- ao nuclear engineering 


FEE WEL. MEER 


pattidscmiiitte ainsi SEDIMENTATION 











UNOE RF. OW th /mme | 


Fig. 2. Thickener details Fig. 3. Loss of U in overflow (magnesio 


itisfactory polishing t operatic 
Clear overflows . et 
were reported over the entire range ol 
feed rates. Good overflow clarity was 
obtained even with high level f solids 
in the underflow. With the more con 
centrated feeds, the insoluble solids con 


tent o re ul f was raised to 30 


t 
or 40% by weight, and the uranium con 


tent to between 10 to 20% 
Jecause of potential savings in chem 
cal costs, hydrated lime wa used in 
some runs for neutralization of the 
thickener feed (Table 2 There was 
ignificant difference in the amount of 
uranium lost in the overflow. With the 

if lime alone, feed rates comparable 
the lowest » in which mag 
nesium was resulted in overflow 
losses of from of the uranium 
fed “1 that the solid 
content ie underflow was too low t 
permit practical appl ion of lime a 
neutralizing agent 
A mixture of half lime and half mag 
nesia Vv “cd i few runs (Table 2 
Hig! “ hi 1 did not pro 
igh overflow losses, but 
content was some 
obtainable vith 
nesia Lower ler I ] filtration 
of the thickener ver! ould prob 
ably offset any lvantage that might be 


gained 
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Operation of a twelve-plate fractionating column with 
nitric acid vapor feed from a raffinate evaporator has 
given over-all column efficiencies of 33 to 54 per cent fer 
superficial vapor velocities of 0.57 to 4.5 ft./sec. With a 
reasonable effort to achieve optimum column operating 
conditions, i.e., reflux ratios and feed points, a column 
efficiency of approximately 50 per cent is indicated 


Nitric Acid Recovery from Raffinate 
by evaporation and fractional distillation 


D8, Arnold, A, Whitman, and F. J Podlipec National Leod Company of Ohio, Fernald, Ohio 


ecent development of pro 

in 

ng various elements, that is, uranium ilorid i phe ) 1 . Th 

(J, 4, 16), hafnium (10 zirconium These « ave been extended t 47 ond Typ 

(1/0), thorium (7), manganese (/]2) itmospheric pressures by Crooks et al he latter f 
t] rosion effects were expe iid sample 

taps were locate: the d irge point of 


recovering and refining 


ind plutonium (4) from nitric acid solu (3) [Thermal properties of the syste 
' Pat peers 
| ¥ } 7 


tion have pointed up the need for a wen revie 
vate 


method of separating and concentrating n ind by Bump and ; The li n the dov mers fron 


nitric acid from the residue or raffinate plate No : ert rough a heat 
tream. A significant excess of free acid Equipment exchanger to ; insu ink where it 


' was sparge with ] oncentration of 


may be used to improve leaching im . 
, The equipment upon \ | j report ozone in air t i mi remove the 
j 


is based consisted of a plant-scale evaporator, chlorides as free chlorine. The acid was 
clated with evaporation and concentra actionator. and sp (Figu pumped back to plate No. 8 through a 
second heat excl pr 


extraction efhcieney Problems asso 


tion of this free acid from dilute solu Ihe evaporator 
i ad wo-p , ed y 
tion im extraction rafhmates have been isted Of a two-[a bene : =" mace b 
nuegstinntad lal ; “ee tube exchanger, a centrifugal pump, and a Welshact 
‘ vated in “ ( ) t . 
‘ ! iAboratory ir plan flash chamber Approximately 90% f the into the botton 


ozone 


cale equipment, The results constitute raffinate was vap ‘i ith tank through porous 
i new area of industrial nitric acid tech the remaining 10% 


nology ince most nitric ae id concentra hinate concentrate Test Procedure 

\ por from the evar a 

high! a twelve-plate bubble-cap we ‘ An inventory of essentially uniforn 
th lig ‘nitrated < - 

ion of ignhiy concentrated acid trom concentration of the nitric acid ‘ rafinate was accumulated ir torage 


tion facilitie ire cle voted to the produ 


izeotrope or from an absorber prod ( per } ‘ | ee xt ' 

l ) ] Nas ¢ juipped with a steam heated external tanks during operation before the in 
of comparabie strength reboiler and with a surface condenser. The 
tin. diam t-in. high bubble caps with 

o slots (3/32 in. * 13/16 in., 3/16 was carefully mixed, sampled, and ana 
determined and reported by many in ' - 

above the plate floor) per cap were in lyzed, then pumped at a controlled rate 
vestigator Atmospheric vapor-liquir led on 4%4-in. centers over 83% of the 4) 
° > 0 ie 
equilibria data have been reported for plate area [he other 17% of each plate 
was devoted to overflow weirs ‘ ilming 
zones, and downcomer pipe \ saw-tooth umpled by a continuou 
iH iH é type overflow weir maintained l-it through a small total condenser 
lagerty arn ixson (4) have deve > Ao . top oO slots 
tatic liquid seal r the p of | feed nozzle to the fractionating tower 


tiation of the formal test Tr} raffinate 
Physical and chemical data have been . 


evapor itor 
Vapors from the 
the nitric acid-water ystem by Perry 


(14) and by Simmons and Canny (17) 


The vapor was metered with an orifice 
i 3 79 a4 
and charged to the column between plate 
Table 1.—Nitric Acid Concentrator Performance No. 6 and plate No. 7. Reboiler st 


Test no flow was controlled instrumentally 


HNO, concentration, mole fraction the temperature of the pool in the bo 
Vapor feed, y, ¥ 7) 

tleuid feed, a. tom of the tower The reflux w 
Distillate, x, 

Product, x, 


pumped at a constant rate to the toy 
plate of the tower through a rotameter 
A steady removal of concentrated acid 


Terminal reflux ratios 
Enriching section, (V/L), from the bottom of the tower was sim 
Stripping section, (V/L),, larly maintained through a rotameter 


Number of theoretical plates Air-ozone at a constant flow rate was 
" charged to the diffusers of the sparge 
tank. As a check on the liquid flow 


46% meters, the total volumes charged and 


collected during the test were determined 


Over-all column efficiency 


E 


Superficial vapor velocity, ft./sec 
Enriching section, v, 2.1 4. 
Stripping section, v,. 0.57 , 0.65 2.2 tanks, surge tanks, and product re 


i OM Pet ee CTS 


45 47 by measuring liquid levels in storage 
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Table 2.—Chioride and Fivoride Distribution in Nitric Acid Concentrator 


Overhead 
vapor 


Plate 


Semple No. 9 


Test No. 5 
Cl, p.p.m 280 
HNO, wi.% 16 
Test No. 6 


Cl, p.p.m. 140 
HNO, wt.% 1 


Test No. 7 
Cl, p.p.m 85 
HNO, wt.% 21 
Test No. 1: 


CL, p.p.m 
HNO, wt.% 


rosion of ‘Type 347 stainless steel as a 
funetion of HNOs, concentration and of 
fluoride the 
point under absolute pressures of 350 
Hg. The lower 


temperatures associated with the reduced 


concentration at boiling 


mm, Hg and 760 mm 
result in appreciably lower 
However, the impor 
the fluoride 
centration in the bottom of the tower is 


pressures 
corrosion rates 


tance of minimizing con 
emphasized by these data even under 
vacuum operation. High corrosion rates 


result from similar chloride concentra 
tions in the presence of boiling nitric 


acid 


CHLORIDE CONTROL 


From vapor-liquid equilibrium data 
(3, 8) as plotted in Figure 3, it has 
been predicted that chlorides would con 
the middle of the nitric 
fractionator. Experimental data 


centrate near 


re . ‘ ms 


Table 3. 


Test No 


Evaporator feed 
CL p.p.m. 
F, p.p.m. 
HNO, wt.% 
Product vapor 
Cl, p.p.m 
F, p.p.m 
HNO, wt.% 
Raffinate concentrate 
Cl, p.p.m. 
F, p.pm 
HNO,, wt.% 
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Plate 
No. 7 


335 


228 48 
7 50 
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Fiveride, Chieride, and Nitric Acid Distribution in Evaporation of Raffinates 


Plate 
No. 3 


Bottoms 
product 


Plote 
No. 5 


360 375 58 
16 27 32 9 


30 


10.1 
34.0 


67 
31.0 
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from various concentrator tests, as listed 


in Table 2 


chlorides within the tower. 


demonstrate the build-up of 


Evaporator tests have shown that ap 
half of the chloride 
present in the raffinate passes to the con- 
the 
This would lead to an accumu- 


proximately one 


centrator in evaporator overhead 
produc t 
lation of chlorides in the middle of the 
concentrator unless these are 
through a side stream. This chloride re- 
moval is accomplished by an air-ozone 
sparge of the liquid from plate No. 9 of 
the concentrator in the sparge 
tank (Figure 1) the 


sparged acid is pumped to plate No. 8 


removed 


ozone 
from which 
of the tower. 

The chloride removal is accomplished 
the 
chlorine according to the equation (18) 


by oxidation of chloride to free 


2H+ + 2Ci- + O O, + H,O + Cl, 


a el 
Fence 


. 
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The free chlorine is desorbed and re 
moved by the sparge air. 

Sparging tests indicate 160 to 170° F 
to be the optimum temperature for re 
moval of chlorides from a 15 to 20 wt.% 
HNO, with a 1% air-ga 
At a 300 p.p.m. chloride level 
with a sparge of 12 cu.ft. of gas, 
(min. ) (sq.ft. of ank area) through ap 
proximately 8 ft. depth (static measure ) 
of acid (20% HNO, and 165° F.), ap 
proximately 75% of the ozone is 


ozone inf 


mixture 


con 
sumed in the sparge tank through ox: 
dation of chloride, ozone decomposition 
Results of 
a batch test of ozone sparge performance 
is indicated in Figure 4. It is noted that 
there is a significant reduction in rate 
of chloride about 200 


p-p-m. 


and possible side reactions 


removal below 


FLUORIDE CONTROL 


Fluorides, as might be anticipated, ac 
cumulate in the concentrator in a man 
ner similar to the chlorides (Table 2), 
however, the ozone sparge is ineffective 
on the fluorides. A technique has been 
(11) the 
fluorides in the raffinates with aluminum, 
This 
procedure results in retention of more 
than 90% of the fluorides in the 
finate with less than 10% being vapor- 


developed for complexing 


thereby reducing their volatility 
raf 
ized to the concentrator. Typical data 
are shown in Table 3 and Figure 5. A 
ratio of hve parts ol aluminum per part 
of fluoride (by weight) has been found 


sufficient to the fluoride vola- 
tility. 


exert similar volatility 


suppres S 


Iron, calcium, and magnesium 
uppression on 
the fluorides but are not nearly so effec- 
tive as aluminum 

From Figures 2 and 5, a limit (maxi- 
mum) of the order of 100 to 200 p.p.m 
fluoride on the concentrator plates, which 
10 t 


neces- 


have nitric acid concentrations of 
25% (by weight), is considered 
sary for corrosion control with operatior 
under atmospheri 


(12) 


shown that aluminum complexing of the 


of the concentrator 


pressure. Laboratory tests have 


fluoride reduces corrosion of stainless 
steel by the fluoride-nitric acid solution 
Experience with production operation of 
the 
these tests 
With the 
aluminum to fluoride in 
tream to the evaporator, a _ rafhnate 
fluoride level of 400 to 600 p.p.m 


been accommodated without exceeding a 


raffinate evaporator has confirmed 


use of a 5:1 wt. ratio of 
the rafhinate feed 
has 
level of 150 p.p.m. in the concentrator 
in sustained operation of the nitric ack 
recovery facility. 

tests (11) supported by 
the 
absence of volatility suppressing agents 
the fluoride in 


Laboratory 
limited plant data indicate that in 


approximately 80% of 
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the evaporator feed goes to the concen- 
trator. Data for a few isolated cases of 
similar conditions in plant operation 
confirm the high fluoride volatility in the 
absence of the complexing metal ions. 


PREVENTIVE MAINTENANCE PROGRAM 


Since appreciable corrosion of stain- 
less steel occurs in boiling nitric acid 
solutions at atmospheric pressure (Fig- 
ure 2), an aggressive preventive main- 
tenance program is needed. A schedule 
of periodic shutdowns (at five to six- 
week intervals) for internal inspection 
and repair has been followed. These 
have indicated that the welds and re- 
boiler tubes of the concentrator are the 
major points of corrosion attack. Welds 
are repaired by grinding and refilling 
with type 309 Cb stainless steel filler 
rods with the use of heliare techniques 
Replacement of reboiler tubes with a 
minimum of plant downtime is achieved 
by installation of a spare reboiler tube 
bundle when inspection indicates need 
for retubing the unit which has been in 
service. 


ADVANTAGES OF VACUUM OPERATION 


Because of the heavy maintenance 
program associated with operation of the 
system at atmospheric pressure, a study 
of conversion to vacuum operation was 
initiated. From laboratory tests, a sub 
stantial reduction in corrosion rates is 
to be expected at the lower operating 
temperatures associated with the re- 
duced pressures. Data nitric acid 
and on chloride vapor-liquid equilibria 
(3) demonstrate that no sacrifice in 
column performance is to be expected 
The problem 


on 


from these considerations 


of achieving lower temperatures and 
thereby lower corrosion rates therefore 
resolves itself into one of developing 
plate and bubble-cap design details to 
provide adequate column flow rates and 
efficiencies under vacuum operation 
Studies based upon the data presented 
in this paper suggest that this approach 
is feasible and the system as described 
except installation of an entrain- 
ment separator in the vapor line from 
the evaporator flash chamber and for a 
redesign of concentrator plate details for 


for 


vacuum operation, is recommended. 


Notation 


B = product acid (bottoms) flow rate, Ib 
moles / (hr.)(sq.ft.) 
D = distillate flow 
(sq.ft.) 
column efficiency 


rete, tb. moles, (hr.) 


liquid flow rate in column, ib.-moles 
(hr.}(sq.ft.) 
reflux flow rate, Ib.moles/(hr.)(sq.ft.) 
vapor flow rate in column, !b.-moles 
(hr.)(sq.ft.) 
superficial vapor velocity based on to- 
tal column cross-sectional area, ft 
sec. 
x mole fraction in liquid 
y mole fraction in vapor 


Subscripts 
b = product acid (bottoms) from concen 

trator 

distillate from concentrator 

= feed to concentrator 
stripping section of concentrator 
enriching section of concentrator 
over-all value for entire column 
actual plotes in concentrator 


from concentrator reboiler 


e:7°tes38 wz @ 


theoretical plates 
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In plants for reprocessing reactor fuels, costs for the process 
building generally exceed the delivered cost of the process 
equipment by a factor of two to four (4). This high building- 
to-equipment cost ratio arises from the shielding required 
to protect plant personnel from radiation. This shielding 
consists of massive concrete walls and roof slabs 5 ft. or 
more in thickness for enclosing the process canyon 

For nuclear applications, the use of tall equipment such 
as solvent extraction contactor towers requires tall, silo-like 
concrete shielding structures which are costly. The pulse 
column, which was invented in 1935 by a Dutch engineer, 
Van Dijck (5), was introduced about six years ago as a 
means of reducing the vertical height required for multi- 
stage continuous solvent extraction contacting. The pulse 
column has required roughly 50% of the headroom neces- 


sary for a packed column of sufficient length to do the 
same extraction job (3). 

In some more recent applications of solvent extraction 
processes, 40 to 50 ft. of headroom would have been 
required in order to accommodate the required length of 
pulse column for accomplishing the desired separation and 
purification. The concatenated pulse column, a modifica- 
tion of the pulse column, was conceived as a means of 
shortening the vertical space requirement by dividing 
the pulse column into short, concatenated sections. For 
nonnuclear separations applications, the concatenated 
column may show attractive economic advantages in 
reducing column height, particularly from a maintenance 
cost standpoint 


The Concatenated Pulse Column 


Oak Ridge National Laboratory, 


Jealous * and E. Lieberman * 
_ : , Operated by Union Carbide Nuclear Company 


he concatenated pulse column is a_ packed height, was repiped for operation both contactors imilar. It is the 
vertical-type solvent extraction con- is a concatenated pulse column in large- cyclical pulse action which makes this 


tactor designed to provide maximum cale hydrodynamic tests erpentine circuit for the liquid-liqaid 


contacting length without requiring ex- The concatenated pulse column can ystem feasible and of practical value for 


provide the equivalent contacting length 
ith Higher flow capacity (10 to 40% 


cessive structural headroom (that is, countercurrent extraction operation 


exceeding that of other equipment in a of an ordinary (tall) pulse colum: 
radiochemical soivent extraction proc- out the use of more than one-third to has been observed with the concatenated 


essing plant). Concatenated pulse col one-half the headroom required for the pulse column vs. the tall pulse column of 


umns of 5-in. diam. have been installed tall column. This is accomplished by the same column diameter. While a defin 
in a radio-chemical process pilot plant taking, in effect, sections of the tall col itive comparison of mass transfer pet 


and have been successfully operated re umn, mounting these sections in parallel formance in the concatenated pulse col 


motely behind concrete shielding. In vertically, and connecting them in serie umn vs. the tall pulse column was not 
addition to the pilot plant application, a rhe series-connection is made with pairs attempted in the tests made by the au 
et of two experimental 12-in, diam of tubes appropriately check-valved t thors, it is believed apparent that the 


packed columns, each containing a 50-ft accommodate the over-all countercurrent concatenated column is at least as effec 
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Fig. 1. Schematic sketch of a three-section concatenated pulse co 
umn in quiescence (incorporating floating-disc check valves Fig. 2 
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Simple schematic illustration of major stages of pulse cycle in a con 
catenated pulse column, showing also performance of floating-dig check valve 
In practice, dispersions are more complete and the ‘quiescent’ period is not as 
distinct as sketched. Sketches ore typical of pulsing at about 20 cycles/min., with 
total stream flow of about 100 gal./(sq.ft.)(hr.) through the column 
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giass pipe ior the contacting sections, 
ach section contained perforated stain- 
less steel plate cartridges dimensionally 
similar to cartridges most generally used 
in the tall unisectioned pulse columns. 
The plate spacings were 2 in., the free- 
area of the perforated plate was 23%, 
the perforated hole size was 0.125 in., 
and the plates were 0.031 in. thick. The 
pulse generation equipment used for the 
concatenated column development was 
the same as that used for previous test 
work on a tall (ca. 30 ft.) 2-in. diam. 
Pyrex pulse column (that is, a variable- 
speed, variable-stroke, positive-displace 
ment piston pump minus the pump-head 
check valves). 

Although the first experimental col 
umn (shown in Figure 4) consisted of 
two 4-ft. Pyrex sections, most of the 
work was carried out in a unit consist- 
ing of several 6-ft of 2-in. 
diam, Pyrex pipe (see Figure 5) 


sections 


CHECK VALVES 


Although the first floating-dise check 
valve proved unsatisfactory because the 
dise lodged in a tilted position permit 
ting liquid flow in either direction 
through the transfer tube, several modi- 
fications led to an efficient, reliable, 
floating-dise valve (see Figure 3). The 
internal pipe section is machined to pro- 
vide a limited movement of 


the disc so as to prevent the disc’s lodg 


region tor 


ing in a tilted position 

The original floating dise valve bodies 
for the 2-in. diam. glass column were 
machined out of solid sections of stain- 
More than 800 hr. (roughly 
satisfactory valve 


less steel 
4 million cycles) of 
operation were accumulated in intermit 
tent column operation incorporating the 
latter type floating-disc valve, and some 
3 million cycles were satisfactorily ac- 
cumulated on floating-disc 
valves of the same design in a continu- 
circuit 
deteriora- 


two other 


ously cycled valve-test Subse- 


quent showed no 
tion in effectiveness of the valves (that 
is, no leakage at beginning or end) and 
neither valve disc lodged in an inopera- 
tive position; hence, the valve design 


was adopted for use in a radiochemical 


inspection 


process pilot plant installation 


column-to-tube diameter ratio 
column-to-disengaging section diameter ratio 
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tetal column contacting length 

pulse frequency 

pulse amplitude 

flow rate (combined flow) 


In the early experiments commercial 
swing check valves were employed and 
yielded reliable servic: for approxi- 
mately 1,100 hr. of operation in the 
original concatenated column assembly, 
except on two occasions, After several 
months’ contact with solvent, two 
of the gaskets used in the column to 
obtain proper glass-to-glass seals deteri 
orated to the point that large pieces of 
the gasket were torn off by the pulse 
ction. These pieces became lodged at 
the pivot of the flapper causing the check 
valve to remain in the open position. In 
the final analysis, the use of swing check 
considered for 
long-term plant application because of 
the possibility of flapper pivot-pin fail- 
the 


valves is not feasible 


ure, which would render valve in- 
operative 

tall check valves were quickly elimi- 
nated primarily because stainless steel 


ball checks 


great a pressure drop across the column. 


are too heavy causing too 


However, tests made with teflon spheres 
gave satisfactory operation, but because 
teflon, among other things, is not stable 
these are not 


long-term re- 


at high radiation levels 
considered suitable for 
liable Coors ceramic 
(predominantly Al,O,), though 
briefly tested, proved satisfactory, and 
believed that such 
for the 
material 

All the check valves investigated pro- 
the or 


service spheres 


only 
suit- 


it is would be 


ible processing of radioactive 


duced an unstable emulsion of 
ganic-in-aqueous type (organic droplets 
100) to 500u diam.) as a result of check 
valve flow turbulence as the streams 
passed through the valve. It 


intimate mixing which caused the small 


was this 


additional mass transfer to occur in the 
concatenated column vs. the equivalent 
tall pulse column 


TRANSFER TUBES 
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enough to 
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ment of the concatenated column it was 
observed that a velocity of at least 1.3 
ft./sec. through the light-phase tube was 
required to sweep significant amounts 
of air in-leakage through the tube so 
that the air would escape without caus- 
ing an air lock in the transfer tube. The 
best results were obtained experimen- 
tally when the ratio of the diameters of 
the column and tube was 
between 4 and 5. 

In the 2-in. diam 
umn studies, satisfactory operation was 


the transfer 


concatenated col- 


obtained with 0.5-in. diam. glass transfer 
tubes. The average velocity in such 
tubes was sufficient (80 ft./min. or 1.3 
ft./sec.) to assure immediate purge of 
air entering through the organic feed 
line at rates up to 30 cu.in./min. Use 
of stainless steel tubing having an in 
0.375 in 
Satistactory tor 


1 
aiso 


2-in 


ternal diameter of was 


found to be the 


diam. columns. Increasing column-to 


tube diameter ratio naturally results in 
a higher tube velocity, making it easier 
to purge air, but increases accordingly 
frictional and acceleration energy losses 
Further, the liquid acceleration losses 
due to the pulse action limits the diam 
eter of the heavy-phase tube to a mini 
mum below which cavitation will occur 


in the system or at the pulse generator 


INTERMEDIATE PHASE-DISENGAGING 
CHAMBERS 

Intermediate phase-disengaging cham 
bers are necessary at the top and bottom 
of each pulse-column section to facilitate 
the 
emulsion formed by passage through the 
heck 
riod varying somewhat with the physi- 
(30-60 
sec. holdup) permits the two phases to 

prevented 
recirculated 
transfer tube 


breaking of organic-in-aqueous 


valves. An adequate settling pe- 


cal properties of the solutions 


separate; thus emulsion is 


being pulsed or 
other 


The most effective area ratio (chamber 


from 
through one or the 


to column) was between 2.5 and 4, and 
the optimum height was about 1 ft 
The phase-disengaging sections of the 
first experimental concatenated pulse 
the 


Opera- 


onsisted of 2-in. diam. tees 
the « 


olumn « 
olumn. 
the 


same diameter as 


tion of the column with aqueous 


phase continuous produced an 
emulsion in the 
the 


organic- 
in-aqueous ht-phase 
transfer 
through the 0.5-in. swing 
On the stroke 
failed to break in the small d 


tube as liquids passed 
check valves 
emulsion 
engaging 


Hence par- 


pressure the 


section (2-in. diam. tees) 
tial 


curred 


recirculation of the emulsion oc- 


between adjoining column sec- 
and this resulted in 
With this 


a flooding rate of 620 gal 


tions column 


end-section vgeom- 
(sq.ft. ) 


use of a 


flooding 
etry 


(hr.) was observed with the 


pulse frequency of 50 cycles/min. and 
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an amplitude of 0.7 in. Next, the 2-in 
tees were replaced with settling sections 


6 in. diam. and 8 in. high. These en 


larged sections provided ample time for 
phase disengagement. When the above 
repeated under 
the flood- 


ing rate wa pserve to be 1,000 gal 


flooding rate test wa 


the same operating conditions 


sq.ft. (hr which represented an in- 


crease in flow capacity of about 60% 
In the econd model of the conca 

tenated pulse colum: Figure 5 the 

settling chambers on the ends of the 


sections were made 4 in. diam. and 10 


dimensions being 


tion that 


n. high, these 


on the obser ugh vy 30 to OO 
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i¢ velocity of 
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radial flow xe phase entering the 
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umn section rhis effect prevented efh- 
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ed to colu foo re M actor 
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interfacial tension of the system (greatly 
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orderly manner Nil not a 
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experimental program. For the particu 
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lar chemical systems tested by the au 
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ary when the 
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ifference was 


ind the 1 he gravity 


under 0.15. A ratio of 2.5 was satisfa 
tory when the terfacial tet m ex 
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erence exceeded 0.15 


Cevitation 
Cavitation may occur at the pulse gen- 


erator in a pulse umn when the pres 
ure at the pulse generator falls below 
the vap pressure of the juid being 
] } \ ™ thor , ' rr 
pulsed v ap 
f bubbles which lapse abruptly whet 
t} e pulse generator if t et iar cvcle 
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Pressure Drop 


The total pressure drop in either type 
if pulse column between the pulser and 
the top ot the column during operator 
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[he static head in any pulse um 
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cycle, but the pressure components due 
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ree (Change trom pre ure 
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placement angle 


ign of the concatenated col 
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diameter and length the transfer tube 


und the transmission line, desig 


pul e 


of the check ilves, location of the pul 


generator, and the pulse frequency and 


amplitude. Of these the transfer-tube 


design is the most important since th 


number of sections which can be de 
signed into a concatenated unit is gov 
erned by the pressure drop across these 


The 


component in this respect is that due t 


tubes most significant pressure 


fluid acceleration and deceleration in the 
transfer tubes. As shown in Equati 
(1) p 370) 


pressure in the 


: celerati n-deceler it n 


pulse column varie 


the square of the pulse frequency; the 


square of the diameters of the colum: 


transfer tubes, transmission line, etc. ; d 


rectly as the length of the column, tub« 
etc.; directly as the pulse amplitude ; an 
directly as the sine of the pulse-cycle d 


The 
fer tubes | ta 


placement angle pressure due to 


riction in the trat 


ze-determining factor in the desig 

lations because the frictior mp 
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Fig. 6. Pressure at pulse generator vs. pulse 
phase angle, concatenated pulse column. Basis 
Concatenated pulse three 15-4 
long sections; | in. diam. transfer tubes; column 
totube diam 4:6. (b) Pulse conditions 

frequency, 50 cycles/min.; amplitude, 1 in 
25 ft. long; 2.5 in 


(a) column 
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(c) Pulse transmission lines 
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Batch vs. continuous methods of operation of a nuclear 
reactor for producing the lowest power costs are com- 
pared for the purpose of developing a general criterion 
for the economic selection of the type of process to be used 


BATCH VERSUS CONTINUOUS PROCESSING 


Removal cf “poisons” and “ashes” in 
nuclear homogeneous reactor fuels 


Atomic Power Eqv.ipment Department 
Druden and General Electric Company 


Schenectady, New York 


Fig. 1. Process flow sheet for homogeneous reactor fuel cycle. Note: for batch processing, eauis 
ment in steps Il, Ill, and VI is larger than the equipment required for continuous processing Definition of Systems Studied 
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Fig. 2. Typical fuel cycle costs 


BATCH PROCESSING 


The reactor is charged with a critical 
lution volume and operated for a given 
economic time cycle. Sufficient enriched 
fuel is added to supply fuel requirements 
and keep the reactor critical. At the end 
of the cycle, the D,O is immediately re 
moved in an evaporator (11) and mixed 
with decontaminated fuel in a dissolver 
or homogenizer (V1) and recharged to 
the reactor to start the next power cycle 
7 he 
that this entire recharging job is accom 


With economic 


200 day 


equipment should be so designed 
plished in a day or le 


power cycles of the order of 
in availability of 


hould be 
proc essing 


this represents a lo 
0.5% or less It 
out that this 
presupposes a tie-in 
trical 
one source of supply, either as 


pointed 
type of 
elec- 
than 
addi 
tional homogeneous nuclear reactors o1 
The spent 


with an 


system having more 


as other typical power plant 
residual fuel is cooled to a suitable decay 
energy (III) and shipped (IV) and/or 
processed in a continuous cycle in a 
radiochemical plant (V) to remove fis 
sion poisons and recover fissionable fuel 
The latter is returned to storage (V1) 


for the next cycle 


CONTINUOUS PROCESSING 


The reactor is charged with a critical 


solution volume and continuously oper- 
ated at the required power level until 
The fuel solution 


from the reac 


shut down for repairs 
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a predetermined economic rate 
the 


ontinuous basis in rela 


tor at 
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operated on a 


and remainder of fuel cycle i 


tively small equipment 
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The high-priced fuel-D,O inventory 
requirements for the two processes must 
the 
economic factors on which to judge the 
two 


be compared since this is one of 


types of processing. Inventories 


relative to the reactor power system can 
be predicated on an assumption that the 
major holdup is in the cooling step 
hus, for a truly 


with a no-mixing condition in the cool- 


continuous process 
system, the ratio of processing in 


ventory to the reactor-system inventory 
is approximately equal to the ratio of 
cooling time to reactor cycle time. This 
ratio is called f (see Table 1). Then the 
ratio of total inventory to the reactor- 
power inventory is 1 + f. The inventory 
for a batch-operated cycle requires an 
additional unit of reactor-power system 
the chemical ing 


inventory i! proce 


The 


inventory to reactor-power inv 


plant is to run continuously. 


ratio is 2+ f f 


were no cooling require: 


the batch ca 


there ent, a 


minimum of two reactor-power ystem 
units would be required 1 clean 
unit which is added to the reactor just 


after the irradiated 
Table 1 lists 
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typical values 
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esse 
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chemical processing costs, and fuel burn- 
up costs on the reactor-power costs ex- 
pressed as mills/kw.-hr. It is assumed 
that the difference in 
for the two 


tactor 


equipment costs 
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DERIVATION OF ECONOMIC EQUATIONS 


Batch Processing 


The rate of poison build-up on the 
issumption of stable, nonvolatile poisons 


aN porh { l } 


a,, & and N, are kept constant 
= 0; 


and Ny, 0 


If a 


with time when ¢ 


then 
\ p aN pot 
The rate of neutron loss to poisons is 


dy 
dt 


(2) 
N pT p? (3 ) 


Substitution of (2) in (3): 


dy 
dt 


aN wo ba yt (4) 


On the assumption that each neutron 
lost to fuel 
in the presence of fertile fuel, then the 


poison 1s a loss of fission 


cost rate due to poisoning is 
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dt A 
Integration of (: 


a \ “7 bo, 


2A 
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The cost of reprocessing at 
} 


the end of the batch cycle can be divided 


chemical 


into two parts 
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The cost of burning fuel in the reactor 
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These equations are based on the time Z 1, the total cost { ontinuous con ic 
required to process the core volume only processing is economics 
it can be shown that the cycle time is _ 
lirectly proportional to the reactor- VM ,108 
power system volume and inversely pro- Aeb 
portional to the reactor flux. 
f the fuel-handling cyck 
Continuous Processing : ’ tor bat | continuous processing. Two 
are schematically repre 
Reference is made to Figure 1 in set- 


The time for minimum total cost in opeciic costs are 


the continuous process ' found by not security reasons, In 
lifferentiating with resy te Figure « : the over-all costs are 
imilar with the batch cycle time larget 


ting up the rate equations for poisons. 
As betore, these equations are based on 
the time required to process the core 


tor This near equality 


volume only. U +i ) 


Accumulation rate generation rate QUA ~0+ 


, from high-inventory 


+ input output or a . _ ha > Cace ? , . 
By inspection of (16) and (2 harges. In Figure 2, Case 2, low-inven 
ees that tory costs, coupled with a high reactor 


V (anh) + ng ) eutron flux level, give a definite cost 
lain = V/ 2 O win d sdvantage to batch operation 


$y definition, the pumping rate, With reference to the development of 
(Note that in either case, the cycle 


d ny 


at 


i general criterion for selection of batch 


tim is inversely proportional to the continuous processing: thi 


Te { } ; | 
actor flux one by mathematical manipulation of 


can be 


(18) 


, > tot: ost Equation 4) and (26) 

o that n, 0, m n,, and In the derivation of these equation An oom oid 
” ' " ‘ | ‘ . rapective ! m 
then Equation (17) becomes it was assumed that fissionable fuel con equate these at the respective minimum 


af nol ( . oces and expres 
entration did not change with time. In point for each proce - pre 
0 in terms of f 


‘ ‘ tio ’e) 
, ( 19 actual operation the reactor would be mon re by Equa mts 
, he terms are rearranged to give costs 


p , j 
GN «re 
at 0 controlled by increasing the fission tuel 
: ‘ 

oan : oncentration with poison build-up in a = Sw 
lhe solution of this differential equa : + , , 
nonlinear fashion. However, the neglect Inventory costs (batch-continuous) 


of this factor will not change the basi , 


~oso0ning + rocessing co 
I I 4 


Ny a V rh | l : <v) mclusions of this analysi (continuous-batch ) 


tion results in 


For the steady Economic Comparison of Batch and Substitution mathematical 


aN wr O (21) Continuous Processing 


rhe absorption of neutrons in the Phe equations developed in the pre 


sseadt le 1) ~ ; P The 
poison 1s thus as follows vious section can be use to determine LO' bar, 


. . 
N 9% pb 1 V7 7,00 

On the assumption that each neutron 
lost to poison is a loss of fuel, the cost 


rate due to poisoning is a constant and 
equal to 


d( ‘. 1 N 7 O° M fv; 


(23 
dt ! 


rhe electrical power from the reactor 


core 1s 








P ebN vo rh (24 ) 


’ 
: 
; 
, 


The poisoning in mills /kw.-hr. t —t 


bec« mes 


+— +++ 44-4 > ____$_+—__+—_ +44 44-0 


REGION OF LCONOMICLAI 


BATON PROCESSING 
+ ?o? 


YM ,108 


Ab (avspo,6 ) (25) 


—EE 





It is seen that the poisoning cost for 
continuous processing is twice that for 
batch processing because the average 


poison level in the batch system is al 





ways one half of the poison level in a 





continuous system for the same cycle 





period 


By the same method used in the batch 











process to derive the costs of processing 
fuel, and inventory [See Equations (7)- 
(12)], but substituting @ for ¢ and Fig. 3. Graphical solution to determine choice of procen 
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LU + ¢ 


ee ‘ 


BU po» 5 


ho pt mnin 


the value ol Z required for batch 


ts to equal continuous cost From 


lable 1, s 1/Z ] 


titution of Equatior 


with the sub 
(16) in (29), it 


and 


low 


1% 


LO’ ( aaygoy 


plot derived from Equation (30 
of (Z, —1)/(Z with the 


ost lactor 48 a parameter j vyiven in 


1) v fuel 
data were chosen 
i) barn fn 

kor 


] ) Can be 


higure 3, The physic 
1.8, Gy 
549 barn 
a value of (Z 
Table | If the 
(Z—1) is less than 
¢ & 1) 4 l)>I] 


(29), iti that 


‘ a wr 


atom, oy, any give 
ystem found 
actual value of 


(Ba 


then from 


from 
De ae 
Equa 


tion seen 


Inventory costs (bhatch-continuou 


poisoning + cost 


batch ) 


proc essing 


(continuou 
Hence, there i 
bate h Sitip 
if (7 1) /(Z 1) ] 


tris 


an economic incentive 


to use proce for this case 
the converse 
ontinuou 
Figure 3 


entory 


md ¢ pro essing 1 
that high 


fuel 


recommended how 


! 


flux, low-iny charge 


high 


indd chemical reprocessing cost favor 


t) hatch 





yield of poison atoms / fission 

6.023 x 10 
heat energy produced /fission, kw.-hr 
8.23 x 10” 


cost of chemical processing, $/g. fis 


Avagadro’s number 
fission 


sionable fuel 

cost of poisoning, mills/kw.-hr 

total cost of poisoning, processing 
fuel and inventory, mills/kw.-hr 

chemical processing cost/cycle, $ 

fuel costs/cycle, $ 

inventory costs/cycle, $ 

fuel loss in processing/cycle, $ 

poison costs/cycle, $ 

total costs of poisoning, processing 
fuel and inventory/cycle, $ 

thermal efficiency of reactor and tur 
bine 

total kw.-hr. produced/cycle 

ratio of processing inventory to re 
actor power system inventory 

inventory chorge, annual $ of fuel 
value 

fraction of fuel lost during processing 

atomic weight of fuel 

concentration in reactor core volume, 
atoms / cc 

concentration of fissioncble material 

in reactor, atoms / tc 

concentration of poisons in inlet fuel 
stream, atoms/ cc 

concentration of poisons in outlet fuel 
stream, atoms/ cc 

concentration of poisons in the reac 
tor, atoms/ cc 

total atoms in reactor 


tote! atoms of fuel/core volume 


MEASURING THICKNESS AND DEFECTS OF METAL 
CASTINGS WITH RADIOISOTOCPES 


Advantages are: versatile and reli- 
able inspection; inspection made 
without dismantling; and very high 
activity sources available at low cost. 


Im the ub 


ject to rapid corrosion such as heat ex 


operation of ti ld equipment 


changers, pipelines and pressure ves 
el _ a knowledge ol probable service life 
asd the the 


thicknes 


ability to measure wall 


of critical areas are important 
in warning of incipient failure 

Cobalt 60 (half-life 5.3 
0.3 mev; gamma energy 


replace ing xX ray 


years beta 
1.1 and 


and 


energy 


13 mev) i radi 


um in many such applicatios Per unit 


activity, o-60 has approximately 50% 


Page 374 


penetrating | liurn for 


ectiot ippre 
Technique 1 

or radium capsule \ source of 

ection 

film 


The latter is dev loped and can be i 


tion 1s placed abowe the 

tested and a photographi 
preted qualitatively in terms of tl 
tively greater darkening of the fil: 
duced by the thin areas and defect 


In the case of a pipe, for examy 


method is said to permit detectior 
lifference of »¢ ! t O.O1 inche 


hever n the um of the 


wall thickne 


(whi 
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total atoms of poisons core volume 


reactor power level, kw.-hr./sec 


rate of removal of solution in cc., sec 


ratio of total fuel inventory in con 


tinvous processing reactor system to 

that in reactor core and circulating 

heat-exchange system reactor 
power system) 

elapsed time, sec 

reactor 


value of fissionable fuel in 


system, $/g 


value of fissionable fuel added os 


feed, $ g 
reactor core volume, cc 
ratio for a clean, 


conversion unpor 


soned fuel produced /fuel 
burned 


neutron density level in core 


reactor, 


ratio of fuel inventory in betch proc 
ess to that in o continuous process 
value of Z required to make costs of 
batch 


equol 


and continuous methods 


reactor flux, nevtrons/(sq.cm.)(sec.) 


fission cross-section, sq.cm./atom 


ebsorption cross-section for poisons, 
sq.cm fission atom 

time to process one core volume on 

@ continuous basis, sec 


refers to continuous processing 
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EVALUATION 


The application of the mathematical theory of the “analysis 
OF of variance” to general problems in plant material balance 
calculation is discussed here. Also given is the derivation 
of a graphic plot which includes an empirical operating line 


PROCESS indicating the safe number of batches which can be 
charged to a spent enriched uranium reactor fuel dissolver 


VARIABLES 
in the recovery of spent reactor fuel 


Frank P. Vance ind Fred H lunge Y Phillips Petroleum Company, idaho falls, idahe 


U « ft material balan 
control is ftundamental arm 


throughout the chemical industry 
ever, at the Idaho Chemical Pr 
Plant (LC.PLP vhere spent 
reactor tue 
recove uranium content once! men " ¢ tace of the 
urement and « rol must | ul mples elaborate 
given uncommon emphasi rhe ontrol pro ms and equally 


; 


~asons for this empha ire twofold Appa li 
l. High value of the uranium. No t ment 
only must process losses be kept at 
nit hut those | hick 
xccur must be accounted for wit gh 
precision to conform to A.1 require 
ment 
2. Hazard of nuclear 
ertrations of fissionable 
be rigidly controlled 
uncertainty should be mi 
fHieation oft throughput ‘ / t p dure and 
probab lity of 4 nuclear xD wv the method 
negligible ped t ectior 
Phe chief proce operation 
n in nitric acid General Statistical Approach 
elements { lug vhich d e pre n or reproducibil 
ivered to 1.C.P.P. fron 
ites followed by (2 
dissolved urar 
by solvent « 


measurement 
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where 

*#, represents the i'th determination 

n is the number of determinations. [The 
use of mn — 1 instead of nm in the denom 
inator is a refinement resulting from 
certain theoretical considerations (1).] 


The square root of the “sample var- 
‘sample standard 
Under 


is known as the 
usually denoted s 
fairly reasonable assumptions on the dis- 
tribution of errors of measurement, the 
theory of probability provides multipli- 
cative factors for s, commonly called “t 
dependent upon the number of 


iance”’ 


” 
deviation, 


factors, 
observations n, and the degree of confi 
dence one desires to assign to the infer 
ence that the random interval (mean of 


the observations —ts/\/ n, mean of the 


observations + ts/\/m) contains the 
the component being 
the event that a con 


constructed 


true level of 
measured. In 
fidence interval is to be 
observation as 1s 
routine chemi 
the inter 


(observation ts, 


from single 


usually the case in 
cal laboratory application, 
the form 
+ ts) where ¢ 
the 


val is of 
observation is chosen to 


correspond to desired confidence 


level and the number of determinations 
(n) which gs 
Values of ¢ for various sample sizes and 
confidence levels are available in any 
standard statistical text (J, 4, 5). It is 
apparent that for nm greater than 10 the ¢ 


from was computed 


value which results in a 95% confidence 
interval for the true level of 
ponent measured is approximately 2, For 
comparison 99% 
multipliers are listed in Table A 
Unfortunately the end result reported 


the com 


confidence interval 


by the laboratory in most chemical proc 
the 
urement (or analytical) error due to the 
particular method of analysis used but 


ess studies involves not only meas 


is a composite reflection of many sources 
of variation, for example, 
preparation, analyst, 
Often many of these can log 


sampling, 
sample time of 
analysis 
ically be assumed to be of such insigni 
ficant magnitude that they can be justi 
fiably ignored 

In the case of remote sampling of a 
highly radioactive uranyl! nitrate solu 
L.C.P.P., the 


sources of 


tion, such as is done at 


existence of extraordinary 


variation constitutes a serious prob 
lem A the 


variance estimating prox edure as given 


refinement of simple 


above is therefore necessary to ef 
fect a separation of the total variation 


into component parts attributable to the 


@arw 


appropriate sources. Such a technique 

contained in the mathematical theory 
of analysis of variance. It is prerequisite 
to such an analysis, however, that the 
observations be obtained according to a 
predesigned scheme, determined by basic 
assumptions as to the manner in which 
the 


bine to give the final observation 


leviations under consideration com- 


Preliminary Considerations 

Preliminary to a program to identify 
and estimate significance of component 
precisions in plant material balance cal 
culations, each possible source of varia- 
tion was subjected to critical scrutiny 
for purposes of standardization and re- 
finement of method and techniques 

It was evident that certain weaknesses 
existed in the LC.P.P. quality control 
program which were producing inaccu 
rate estimates of the precision to be asso- 
ciated with a given technique. This was 
due primarily to the fact that a synthetic 
sample quality control program alone 
cannot adequately and effectively yield 


realistic uncertainty limits where there 


is reason to believe that sampling and 
Sal iple preparation error are of a signi 
ficant magnitude. This is likely the rule 
racher than the exception in any chemi 
cal processing plant 


At LC.P.P. the size of a uranium metal 
charge to a batch dissolver is limited by 
nuclear mass considerations; for the par 
ticular dissolver size, geometry, and regime 
there is an upper safe limit on the quantity 
of fissionable uranium which can be con 
tained, beyond which a critical mass may 
be accumulated. The completeness of dis 
solution varies for each batch depending 
on the metallurgical and irradiation history 
of the reactor fuel being dissolved. This 
results in a varying amount of metal left 
behind (heel) in the dissolver after each 
dissolution. The accumulation of metal, in 
turn, has a significant effect on dissolution 
and this complieates the determination of 
successive heels. The residual heel in the 
dissolver plus a new charge must never 
exceed the upper safe uranium mass limit 
Each heel is determined by the difference in 
uranium content of the metal charge and 
the dissolver solution after dissolution 
The content of the metal charge is based 
entirely upon an estimate prepared by the 
operator of the reactor and is subject t 
large because of uncertainties in the 
average burnout based on reactor flux, flux 
distribution, and where the metal was posi 
tioned in the reactor. The content of the 
dissolver solution is based on plant analyt 
ical methods and solution volume and 
density measurements. It is apparent that 
any systematic error in either of these 
measurements will be cumulative in heel 
determination following successive dissolu 
tions could lead to disastrous 
sequences Therefore, a comprehensive 
evaluation of the uncertainties affecting the 
heel order 


erro? 


and con 


estimate was im 


The investigation of input measure- 
ments began with the plant run-tanks 
the 


associated 


anticipated sampling 
with an increment of 


dissolver solution, a series of homogen 


In view of 


error 


eity tests was conducted in order to de 
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termine the minimum time necessary to 
bring a relatively heterogeneous uranyl 
nitrate-nitric acid-aluminum nitrate-fis- 
sion product-water system to uniform 
composition throughout 

the data under 
indicated 


An analysis of 
collected this program 
that 45 min. was sufficient 
essentially to bring sampling error to an 
irreducible minimum as judged by the 
analytical method upon which plant in- 
put is based—isotopic dilution. This a 
became standard 
In addition, it 
wise to specify a minimum of 


cordingly operating 
was deemed 


10 min 


procedur e 


of purging of the sample draw line be 
tween collections in order to insure that 
samples were truly independent 

An 


gram was formulated with the following 


integrated quality control pro 


objectives in view 


1. to facilitate a resolution of the total varia- 
tion into its relevant components; hence to 
enable the Quality Control supervisor to 
trouble-shoot vulnerable steps in the over-all 
measurement; 

realistic estimates of the precision for vran- 
ium accountability purposes and also for de 
fining an operating line for dissolver charg 
ing; 

the direction in which to proceed to effect 
reductions in analytical effort without seri 
ously impairing the over-all precision; 

data to be collected in a manner to allow 


evaluation of the effects of the important 
operating variables and other parameters of 
the system. 

the possibility of estimating the bias and 
precision to be associated with each analyti 
cal method and each process somple with oa 
substantial reduction in the number of analy- 
ses (15% of the laboratory total effort) then 
being performed solely for the purpose of 
quality control 

any shift in the bias and precision of o 
technique as applied to a given process sam- 
ple to be immediately detected and steps 


taken to effect resolution 


With 


was effected in two parts 


the 
(1) 
of designed experiments with the use of 
process samples to accomplish the ob 


these objectives, program 


a serics 


jective with regard to precision, and 


(2) a vastly reduced and simplified syn- 
thetic control program augmented by 


checks 


analysis for bias estimation 


bench-standard and regression 
In particu 
lar the sampling scheme used on all 
measured tankwise, 


process solutions 


batchwise, or bottlewise, is 
known as the 
multistage grouping type 
ample, the precision of 


sample 
hierarchical, or 
(1) 


an isotopic 


nested 
For ex 
dilu 
tion analysis of a given run-tank batch 
is influenced by many sources of error; 
primarily the homogeneity of the solu- 
tion is reflected by the degree to which 
the sample represents (or fails to repre- 
sent) the batch concentration; the sam- 
ple preparation step which involves re- 
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Peres Peers SUUUS FUUEE LUUET 


2.00 


mote pipetting of 500 microliters of the 


ample solution, the spiking of t sam- 
ple with a measured volume of U***, and 
the subsequent decontamination of the 
spiked solution; and the reproducibility 
of the mass spectrometer by which the 
isotopic distribution is measured, from 
which the sample concentration is finally 
computed 

A mathematical model relating these 
components to the observed values is 


Vijkmn 


where 


denotes the m'th analysis on the 
k'th preparation of the j’th 
sample drawn from the i'th batch 

denotes the “true” average batch 
concentration 

that part of the deviation 
of #,,... from the over-all mean, 
attributable to the particular 
batch 

denotes the 
the j'tl 
itl batch 

denotes the deviation attributable to 
the k’th pre of the j'th 
sample from the i'th batch 

denotes that part of the total devia- 

due solely to analyti al 
that is, reproducibility of 

spectrometer 


x 


titm 


lenotes 


sampled 
peculiar to 
from the 


deviation 


sample drawn 


paratior 


tion 
error 
ne mass 
In the general case no restriction need 
be placed on the number of groups of 
the first-order sub- 
the 


corre 


corresponding to 
number of second order 


ponding to subscript j, the 


script 
gre Up 
number of eorre 


third-order group 


sponding to subscript &, nor the number 
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Fig. A 
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Alignment chart for the equation 
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Schematic 


representation of method of 


estimating voriance components at 1.C.P.P 
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carrying sub- 
script m, the number in 
any given subgroup need not be the same 
for all groups. The flexibility of this 


sampling plan and the ease of the analy 


of fourth-order groups 


Furthermore 


sis make it ideal for surveillance of 
chemical plant material balance mea 


urements 


Variance Estimete Scheme at idaho 
Chemical Processing Plant 

The explicit 
It.F er. 0 @ 
nent I a 
process 
lected 
trol 


sample 


cheme which used at 


timate variance compo 


follows: periodically five 


batche are 


lesignated a 


randomly se 
and con 
batche 


are 


quality 
batch 
aliquots 


From each two 
drawn, 
the 
spiked, and decontaminated 
the 


each of the resulting 


two 


from each of duplicate samples 
are pipetted 
and from 


independently of other 


solutions two ali 


quots of the precipitate are collected on 


filaments for mass-distribution analysi 
Schematically the 
Figure A 

It is apparent from Equation (1) that 
the the 
batch-to-batch the 
variation in the £§,,,,'s for all i and j 
the 


Furthermore 


plan is shown it 


variation in the a,'s reflect 


variation milarly 


reflects sample-to-sample variation 


if the Yeas) 8 Wee known 


they could be used to estimate the varia- 


tion between preparations of the 


sample I inally the aver ige 


for all m, 4, j 


/ 


squares of the 6, «,,'s 
and k would provide an estimate for the 
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analytical c: 


vidual deviat 


the 
the v 


ever, by 
iance 
are readily 

In the 


sampled act 


7 ’ 


otal ot 





computed tre 


general cane ior wn 


/ sil ale ake: 


mponent, Clearly the indi 


ns are not available; how 


method of analy ol vat 
cot ponent estimate 


; 


m the data 
batche 
“ heme 


ling to the above 


the two observation 


t} nret 


mrathe 
| paration 


h sample from the 
tth batch 


the 


bservations on the 
ith batch 


il of all Bn observation 


mance of the con 


Equation (1) are 



























































2. Changes in specific gravity from dimolver to coarsefeed tank, compared 
with expected change 


estimated by 


} 2a.,* | 4o4* | estimated by 


~— 4) 


, tory" ; So. 


" 


estimated by 


(7* 


y te 
i— 


lhe 
ire easily derived from this set of equa 
The these 
nent estimates is immediate 


individual component estimate 


ions usefulnes or compo 
By a com 
| these esti 
inmates it is apparent where effort should 
reduce the 


the anticipated precision 


arison of the magnitude of 


be exerted to variability 


lurthermore 


of any sampling-sample preparation 


inalysis scheme can easily be derived 


hus, a 95% confidence interval for true 
batch concentration where the reported 
result i 


the average of mn, analyses each 


preparations of each of mg samples 


batch 1 


onwn 


drawn from the given approxi 


itely by 
o,* on" 


; non MN) NoMy 


lf several analyses are to be performed 
on each batch, an examination of these 
variance components will indicate 

the effort should be 
pent in order to effect the greatest re 
Furthermore, 


three 


where increased 


duction in imprecision 


such an evaluation is a prerequisite to 


iny optimum allocation study of num 
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ber of samples and number analyse 
vr sample to minimwe any 
function 


tential” loss 


Results 

It was interesting to observe that the 
igti 
timate to be 


first application of this de resulted 
ion e 
ingle 

preparation of a single 
given batch of 
preparation compo 


in an over-all preci 


issociated with a analysis on a 


ngle ample 


drawn trom a about 
+20%, the sample 
nent being grossly larger than any other 
Accordingly, a reexamination of thi 


tep in the measurement was made It 
is found that a modified manipulation 
remote and standardized 


{ the pipettes 


ample decontamination 
tep produced an improvement in the 
Thu the de 


repeated pre 


technique in the 


eproducibility when 


gn wa the over-all 


had 
iderably 

pos ible to 
uncertainty to a 


evidently improved con 


that it 


cision 
was by then 


oso 
ISN 


uch 
ittach a limit of 
measure 
+5.4%. | 


empha ized that thi 


single 


ment a de ‘ ribed above ot 


vidition, it 1 


xpressed as lank concentration uncer 


nty Previously evaluation 


lemonstrated that thi 


uncert 


Control of Systematic Error 


\ program for control of systematy 


erro! sociated with crude feed solution 


was effected under the following plan 


il reasons a program based 


ynthetic bias control samples 


be inadequate in the surveil 
many 
l 


ystematic error In 

whtich 
Nas assoagaated with the method based on 
controls, it found that the 


the syntheti 


there ippeared to be a 


was appa! 


ently true content of was 


in error, or had shifted owing to evapo 
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ition of irthermore 
illy with 1 1 te ynt t am 

s analyzed | 

overt i 

in the « 


A, hour 


Thu 
the bia 
the time 
mitted to the labora 
not be construed that 
IS pec wliar to this lal 
lo augment the p 
control sample 
reduced by a fi 
surveillance 
into effect 
The fir 


tandards previou 


mode consisted 


bench to the 


ot any erie oT proce 


bench standards are fabricated 


treme precision and are change 


quently. The reduction in routine 


ample s enabled the standard 


ity control 


laboratory to exercise more care iv pre 


handling the bench stand 


paring and 


ird ind alse in more trequent com 


pounding The synthetic solutions 


then analyzed in replicate by a 
tablish 


ured and the 


Analysis Group to e 


level of the component mea 
ion that can be exper ted on these 


tabl 


ce termined by 


prec 


ample Based on the « hed pre 


cision of the method 


the replic ite analyses on the ynthet 


sample rerun limits are provided the 


for each technique-sample cor 
The limits are 
in application of the theory of “statisti 
to the Any 


stater 


inaly t 
bination determined by 
cal tolerance limits amples 
ignificant deviation from the 
attention of the 


attempts to 


level | alled to the 
hift 


determine 


upervisor who in turt 


the <« iuse ot the excessive 


deviation. Such a program results in a 


1 


loser urveillance of the laboratory 


technicians by the shift supervisor, and 
tends to standardize the method 


The 


to be extremely 


second mode, which was found 


y tluable ! ba ed 


j 


upon 
) of the process 
Data 


oper itions 


a regression analysis (1 


variabl of the system collected 

tate 
ubjected to statistical analysi 
to identif those parameter 


All the « 


het wee! 


etiect are ignificant 


iables 


major changes in 


well be significant 


operating cor dition 
effects of minor cl 
n certain variables, or majer cl 

the effect of which is minor 


if be ignored The 


but day aay inges 


inges i! 
V iriable 
techs mue of re 


‘sion analysis, that is, evaluation of 


est estimates ot the parameters pro 


vides an empirical equation relating the 


significant variable 
effluvium 


’ 


nitrate, mitric acid 


Thus, dissolver contains 


uranyl mercuric ni 
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Spent-Fuel Dissolver Operating Limits 


operations research 


relevant lin 
surrounding this pre 
in independent check « 


the 
isurement ! urar 
Ww pro ingly, 
he uraniun 


concentration 
urement wa 


found to diffe: 
than 0.09 concentration unit 


value indicated by the 


meas 


was rerun. Re 
tistactory 


in Figure |! 


oct 
i etfecte: change 


ables il ser 
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Fig. 4. Dissolver charge sequence expressed as 
per cent of allowable at zero heel uncertainty. 


found that the locus 
of dissolver charges intersects the oper 
ating about 60 Sate 
operation is then effected either by re- 


In practice it wa 


line at batches 
ducing the heel by a dissolution cycle 


without a charge or by reducing the 


WMA SLED LOE 


RADIO-TAGGING SOLVES 


ecent work carried out in the Re 
r search and Technical Department of 
the Texas Company has brought out an 
interesting application of modern radio 
tagging methods, 

@ lhe Problem: To determine rela- 
tive attrition rates for two different fluid 
cracking catalysts when employed to 
gether as a mixture under fluidized bed 
conditions 

@ Jhe Solution: Impregnation of one 
catalyst with radioactive cobalt permit 
ting determination of fines 
fractions following accelerated attrition 


accurate 
tests. 


Materials Used 

Both catalysts to be tested were of the 
13% alumina-—87% the 
form of microspheres ranging in diam 
eter from less than one micron to more 
than 80 microns. The basic impregna 
tion solution was 0.6% normal cobalt 
nitrate solution to which, for the cata 
lyst to be tagged only, was added about 
7 X 10~* millicuries of radio cobalt pet 
This concentration of 


silica type, in 


gram of catalyst 
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SIDE LE Cli i Tiga 


examination of the 
operating line beyond the point of inter- 
section with the dissolver 
charges indicates that the frequency of 


harge size An 


locus of 


the need for heel reductions increases; 
thus throughput drops sharply. Simi- 
larly with regard to charge size reduc- 
tion, this tends to reduce the amount dis- 
solved, by reducing the total amount of 
the the net 
similar. A flexible charge-size 


metal in dissolver; hence 
effect is 
program is 
this opportun 


ity tor operator error, as affecting the 


considered undesirable, as 


introduces an additional 
hazard represented by a multiple or er- 
roneous dissolver charge. A schematic 
representation of dissolver operation i 
illustrated by Figure 4 


Use of Operating Line 


\ decision must be made at this point, 
therefore, to either a somewhat 
rate, or a 


in dissolu- 


over-all dissolution 
momentary gross 


tion rate by arresting charges altogether, 


reduced 
reduction 


and effecting complete dissolver clean- 
the heel 
ties are forced to zero, and the locus of 


out sy clean-out uncertain- 
dissolver charges can be restored to the 
high values allowable at the beginning 
of the 


run. A usual dissolver clean-out 


will comprise six to eight dissolutions, 
with no fresh material being charged 
With a knowledge of the average 
amount dissolved in each routine process 
batch, amortization of the accompanying 
loss of production can readily be shown. 

Although the application of the meth 
ods discussed here has been in connec 
tion with specialized problems in uran- 
ium processing, their increasing accep 
testimony to their 


tance by industry is 


general applicability 
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SELLE” 


CATALYST ATTRITION PROBLEM 


radiocobalt calculated to produce 
about 1000 counts per minute per gram 


was 


of tagged catalyst to allow good count- 
ing accuracy with short counting times 


impregnation Technique 


About 75 to 80 milliliters of solution 
containing normal cobalt nitrate and/or 
radioactive thor- 
oughly mixed with 350 grams of cata- 
lyst The this 
amount of solution without becoming 
the touch, After 
hand to apparent homogeneity, the cata 
lyst was calcined at 800 to 900° F 
15 hours to drive off moisture and de- 
compose the nitrate. This left the cobalt 
distributed evenly throughout the cata- 
relatively insoluble 
the catalyst 


cobalt nitrate were 


catalyst could absorb 


moist to mixing by 


tor 


the form of 
Atter 
was exposed to the atmosphere so that 
moisture 


lyst in 
oxides calcination 
it would equilibrium 
content 
solutely dry catalyst is such a good in- 
sulator that it picks up static charges 
and does not fluidize properly 


regain 
This was necessary because ab- 
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Measurement Technique 


After the attrition test 
counted for 


amples were 
and then 
Standard counting procedures 


calcined gamma 
activity, 
were employed with a highly sensitive 
cup-type gamma ray detector and elec- 


tronic scaling equipment. Two-gram 
amples were counted for 5-minute pe- 
background counts 


riods; 10-minute 


were made at frequent intervals. Under 
these « onditions, counting accuracy aver- 


wed +1.5% 


Interpretation of Results 


The above method permitted a mathe 
the 
data into separate attrition rate 


matical resolution of experimental 
for each 
of the two components of the catalyst 


mixture 


Condensed from a paper, “Use of Radiotracing 
to Measure Relative Attrition Rates in Binary 
Mixtures of Fluid Catalyst,” by A. J. Kinsella, Jr., 
Texas Co., presented at joint AJj.Ch.E.-A.C.S 
meeting, Beaumont, Texas 


September, 1956 





Simplified flow 
chemical ex 


Fig. 1 
grom of the 
change process for the pro 
duction of N 


N* COST when produced by the 
ammonia-ammonium carbonate separation process 


Ook Ridge National Laboratory, Ook Ridge, Tennessee,” 


B. B. Klima and W. T. Ward 


eparated by gaseous 


sotopes may ! 
diffusion, electromagneti 
thermal diffusion, or chemical exchange 


separation, 
Of these techniques, chemical exchange 
is the most suitable for use in separating 
the elements. It 
contacting different 
the 


isotopes of lighter 


depends on two 
chemical each containing 
element whose isotopes are to be sepa- 
rated. The difference in the bond ener- 
gies in the two chemical forms tends to 
concentrate the lighter one 
chemical form the 
in the other. Chemical separation of iso 
topes is analogous to the separation of 


forms, 


1s¢ yttope in 


and heavier isotope 


components of a liquid mixture by frac 
tional distillation except that, owing to 
factors, many 


much lower 


more 


separation 


stages are required in order to 
reach the desired product level 

The separation of nitrogen isotopes by 
chemical exchange has been the subject 
of a research and development program 
carried on by J. S. Drury and associate 

This paper wos presented at the first meeting 
of the Americon Nuclear Society. 


* Messrs. Klima and Ward are affiliated with 
Pilot Plant Section, Materials Chemistry Division. 


** Since this paper was written, another proc- 
ess has been developed by W. Spindel and T. | 
Taylor (5c) at Columbia University, which util 
izes isotopic chemical exchange between NO and 
HNO,. An estimate (lc) has been made of the 
cost of nitrogen 15 produced by this newer 
method indicating that it would be $664/Ib. ot 
@ production rate of 50 ib./doy 
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Operated by Union Carbide Nuclear Compony 


of the Isotope meparation 
the Materials Chemistry Division. Sev 
nitroget 


1. The 


report 


eral processes tor separating 


isotopes have been investigate: 
cost estimate presented in thi 
the 


processes developed by that 


based on one of more promising 


ection 
tudy is to estab 
xlucing 


‘ Wl 


The purpose ot this 
lish an approximate cost Of prt 
nitrogen enriched to 95 
through the utilization of this proce 
Two different-sized plant 


iton 


were consi« 


1! 


ered 
of N15 /day and the other, 50 Ib. /day 


one was designed to produce | 


Development of Process 


for the separation of nitro 


A process 
gen isotopes by the chemical exchange 
and an 
monium ion was first demonstrated by 
Urey and Aten in 1936 (6) 

Recently the Isotope Separation 
sibility of 


between ammonia aqueous am 


S ec 


tion has investigated the po 


carrying out the separation of nitrogen 


isotope by mean of the exe hat ge bye 
tween ammonia and aqueous amon 
carbonate + according to the 


equation 


; Nié ( 
(N H, 2 Us, sq 


3ig) (N™H,),CO, (1) 


t This exchange suggested by 


H. C. Urey 


system wos 
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here ky /Re a 


eparation tactor 


This exchange has been investigated 


extensively in the laboratory with a 


nall packed ¢ olumn. The chemical ex 


hange between ammonia and ammot 


im carbonate may be adapted to a con 

nuous chemical exchange plant to prv 

uce enriched nitrogen isotopes by pro 
ing reflux for the exit 


th the top and bottom end 


tem, a hown in the simp! 


lange y 
ed flow diagram in Figure | 
Isotopically normal ammonia 


itroduced into the exchange columr 


It joins the ammonma entering the striy 


ng section from the enrichment 


tion and flows to the waste reflux 1) 


iste-level ammonia | 


' Ni‘ Thi 


tN 


lig tly enriche 
b 


irbo ciox che ; wate 


smo refluxed 


reaction with 


to form ammonium carbonate solution 


which is pumped into the stripping s¢ 


tion, thre ugh the enrichment section, a 


nto the The material at 


product reflux 


’ 
the product reflux is enriched in N 


The product reflux may be accon 
hed by rea h immonium cat 


odium or calcium hydrox 


: 7 he 


utilized in the 


honate 
ociut 
ystet WAS 


however, calcium hydrox 


ilso tried and appears to be fea 


| cheaper. Therefore, a calciu 


iroxide pr luct reflux is used fi 


Page 38! 





Fig. 2. General flow diagram 


Teble 2.—N" Isotepe Concentration at 
Various Key Points of Cascade 


Mole fraction 
of N 


Primar y streams 


0.0017 
0.0038 


Waste level 

Feed (normal) 

Top of first section (at first product 
refiluxer) 0.0116 

Top of 
product refluxer 

Product level (at third product re 


fluxer) 


second section (at second 


0.0650 


0.9500 


loss ol mtrowen due to imethcient 


refluxing in the product reflux opera 
tion would appreciably increase the size 
and cost of the plant aml consequently 
the cost of the product. These cost esti 
mat ire based on the prim iple of no 
reflux 


sumed that 


urring in the product 


lo oce 
operation; that 1s, it was a 
the product reflux would be 100% efh 
and that 


the product reflux in the aqueous 


cient all the nitrogen entering 
olu 
tion would be returned to the system a 
ummonia gas, except for the small cor 
trolled product withdrawal 

Reflux at the 


lightly inefficient without materially af 


waste end may be 
fecting the costs, since the ammonia re 
the 


ciably isotopically enriched and has no 


covered from waste is not appre 
premium value 

On the assumption that 1 Ib. of N’ 
isotope would be produced day, costs of 
plants and product were determined for 
three different variations of the process 
find would give the 


in order to which 
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west product 


tudied were 


CASE | 


The calcium carbonate formed in the product 
reflux is calcined to produce calcium oxide and 
dioxide The 


slaked for use in the product reflux. The cal 


carbon calcium oxide is then 
ciner flue gas, which is rich in carbon dioxide 
is used as the source of carbon dioxide for the 


waste reflux 


CASE I! 


The calcium carbonate formed in the product 
reflux is decomposed with sulfuric acid to form 
reflux 

This 


case requires the purchase of calcium oxide for 


the carbon dioxide needed in the waste 


The resulting calcium sulfate is discarded 
the product reflux, as well as the purchase of 
sulfuric acid. Dry ice is purchased and used as 
a source of make-up carbon dioxide 

CASE til 


The calcium carbonate from the product re 


Ml es 


flux is discarded, calcium oxide is purchased for 
the product refiux, and dry ice is purchased ond 
serves os the source of corbon dioxide for the 


waste reflux 


A summary 


gy cost 


to $1,079 


t/lb 
yt approximately : lb. product n ght 
be realized if the ummonia can be 


old 


cium carbonate 


Sale of bv-produc ich as cal 
would 
further lower 


General Considerations 


the iso 


The configuration chosen for 


tope exchange system 1 


Ck SEE: LAG 


Table 1.—Summery of Plant Cost and Product N” Cost 


Plant producing | Ib. /day 


Case | 


$3,251,240 
1 465,256 
4014 


Total plant investment 

Total annual operating costs 

Cost/Ib. of N™ 

Credit for sale of waste am 

ib. N 25 
3,989 


monium 
Net cost/lb. N 


* Process same as Case | 


Plant 
producing 
50 Ib./day * 


Case tl Case fil 


$38 438,590 
19,484,755 
1,079 


$2,907,341 
1,565,532 
4,289 


$3,174,169 
1,669,187 
4,573 


25 25 25 
4,548 4,264 1,054 


Table 3.—Cascade Configuration 


Column 
type 
Bubble-<op 
plote 


Bubble-cap 
plate 


Packed 


Section Stages 


Stripping 73 
First 100 
enrichment 


Second 140 


enrichment 


Third 


enrichment 


351 Pocked 


Gas 
phase 
flow 


Aqueous 
phase 
flow 


min.) std.cu.ft 


Column Column 
diam height 


(in ft.) gal min 


18 132 6.1 336 


181 6.1 328 


175 


ete DOKL. - 


Table 4.—Product Refluxer Configuration 


Product 


refluxer , type of column 


bubble-cap 
plate 

bubble-cap 
plote 

pocked 


First 
Second 


Third 


Chemical 


Column 


Engineering Progress 


2m 
Ca(OH 
slurry 

flow 


std.cu../min gol min 


Aqueous Gaseous 
flow from 


enrichment 


flow to 
enrichment 


height 
ft gol 


78 221 12.9 
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processes 


a throughput 


than the preceding or j re 


‘ ich 
educed 
i igrtam 

oduct 


iption of each tf the 
of the plant follow 


ase l plant 


Engineering flow diagram, N” cost estimote 
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Table 5.—Composition, Flow of Waste Reflux Streams 


Gaseous phase entering Aqueous phase entering Aqueous phase leaving 


flow 


gal./ min.) 


flow 


gal./min.) 


flow 
std.cu.ft 


Waste reflux 


reactor composition min.) composition composition 


First 112 


pure NH, 


saturated with water vapor 


Second 34% CO, 
(Case |) 
pure CO, 


(Cases I! and Ili) 


pure NH, 


322 8.15 M NH,OH 


109 


224 ~6.6 M NH,HCO, 


saturated with water vapor 


OL LAUM EA LOU AMAL BL lly SEs 


and intercolumn pumps are required. A 
summary ol the pertinent information 
about the exchange columns is given in 


Table 3. 


Product Reflux 


Three product-type refluxers are re 


quired, one for each aqueous stream 
leaving the enrichment exchange system. 
In each case the aqueous ammonium 
carbonate solution is admitted to a col 
umn supplied with steam from a reboiler. 
The point of entry is part way up the 
approximately thirty 


stages are required below the feed point 


column, since 


to reduce the ammonia concentration of 
the liquid phase to 1 p.p.m. and approxi- 
mately thirteen stages are required above 
reduce the 
dioxide content of the gaseous phase to 
1 p.p.m. A calcium hydroxide slurry is 
admitted at the top of the column to 
react with and remove the carbon diox 
The reactions in the product re 


the feed point to carbon 


fluxers are essentially as follows: 


heat 


(NH,g) COs iay) * 2NHg, 
t COagiy) t H,O 


go) 


(2) 


COg.4) + Ca(OH), CaCO, + H,O 
(3) 


(NH 4) gCO¢;a¢) + Ca(OH). » CaCO, 
+ 2NHg,,) + 2H,0 (4) 


The gaseous ammonia from each of 
the three product refluxers is pumped 
back into the exchange columns at the 
same the respective 
aqueous streams were removed 


point at which 

Each product refluxer consists of a 
column, reboiler, holdup tank to store 
the slurry from the reboiler, filter, belt 
conveyor to the cat 
bonate, and the required pumps. One 
slaker supplies the calcium hydroxide 
slurry to all three refluxers. All the 
slurry processing equipment (except the 
slaker) is installed in duplicate. A sum- 
mary of the pertinent information about 
the product refluxers is given in Table 4 


remove calcium 
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GLOOM EL 


Waste Reflux 


carried 


The 


three 


reflux is out in 
as shown in the following 


waste 
teps 
reactions 
HO req) + NHg.,) * NH,OH 4.) 
(5) 


NH,OH ,4,) + COg,,, * NH,HCO, 


g) aq) 


(6) 
NH,HCOg, 40) 


(NH ,).CO, 


+ 2NHgi,) 


. 4 
(aq) 7 NH aiseoived) (4) 


One third of the entering ammonia is 
reacted with the necessary water in the 
first reactor to form ammonium hydrox- 
ide (Equation 5). This solution is re- 
acted with carbon dioxide in the second 
form ammonium bicarbonate 
The remaining 
two thirds of the ammonia is then mixed 


reactor to 
solution (Equation 6). 


with the ammonium bicarbonate solution 
in the third reactor to form the aqueous 
the stripping 
The composition of the 
streams and the 


phase sent to column, 
( Equation 7). 
aqueous and 
flow of each is shown in Table 5. 

All three reactions just shown are 
exothermic, and it is necessary to re- 
move the heat in order to provide an 
ammonia-saturated phase at 
30° C. with which to feed the exchange 
system, 

The three waste reflux 
designed as jacketed tube 
order to remove the heat of 
The reactants are passed through the 
tubes, which are packed with Berl sad 
dies to provide maximum turbulence. 
Pumps and additional heat exchangers 
make up the remaining equipment 


gaseous 


aqueous 


are 
bundles in 


reactors 


reaction, 


Product and Waste Streams 


The product take-off stream (am 
monia) is withdrawn from the gaseous 
stream flowing from the third product 
refluxer to the exchange system. It is 
compressed and stored as liquid am- 
monia 

rhe waste stream is withdrawn from 
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Demineralized H,O 3.6 


8.15 M NH,OH 45 


—~b6.6  NH.HCO, 5.5 


6 M (NH,),.CO, 
6 M dissolved NH, 


flow from the 
the reflux 
likewise compressed and 


the 
stripping 
section. It is 
stored as liquid ammonia 


gaseous ammonia 


column to waste 


Auxiliary Processes 


The calcium filter cake 
taken from the product refluxers is re 
slurried, dried. and calcined. The cal- 
is slaked 


carbonate 


cium oxide from the calciner 
and used in the product reflux columns. 
Part of the flue gas from the calciner, 
after being cooled and 
solid matter, i 


crubbed free of 
the 


econd waste re- 


used a source of 
carbon dioxide for the 
flux reactor 

The 
calciner, a 
tank, pumps, and a gas 
unit 


the 
reslurrying 


process equipment in ludes 


drum dryer, a 


cooler-scrubber 


Process Description Variations—Case Hl 


Case Il the 
calcium carbonate formed in the product 
reflux with sulfuric acid in order to ob- 
tain the carbon dioxide used in the waste 
reflux. The resulting calcium sulfate is 
discarded. This case requires the pur- 
chase of calcium oxide for the product 
reflux, sulfuric acid to decompose the 
calcium carbonate, and dry ice to be 
used as a make-up carbon 
dioxide. The engineering flow diagram 
for this case is shown in Figure 4. 


involves decomposing 


source ot! 


The equipment is the same for this 
case as for Case I, except for the auxil- 
iaries, which include reaction vessels for 
the neutralization of calcium car- 
bonate with sulfuric acid to recover the 
carbon dioxide, sulfuric storage 
tanks, a gas holder for carbon dioxide 
storage, a small bank of carbon dioxide 
generators, and the necessary pumps and 
heat exchangers. A slaker is provided 
for the calcium oxide 


the 


acid 


Process Description Variations—Case Ill 


Case III involves discarding the cal 
cium carbonate formed in the product 
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reflux. Calcium oxide is purchased for 


the product reflux and dry ice is pur- 
chased as the source of carbon dioxide 
reflux. 


for the waste The engineering 


flow diagram for this case is shown in 
Figure 5 
for this 


except tor the 


The equipment is the same 


case as tor Case I, 


auxiliaries, which include dry-ice gasi 


fiers in addition to the calcium oxide 


slaket 


Bases of the Design 
PLANT CAPACITY 


The plant was designed to produce 


1 Ib. of contained N*/day at an enrich- 
N™. A second cost 
n thi 
lor a plant to produce 50 lb. of con 


tained N'* day at the 


ment level of 95% 
estimate, also included report, is 
same level of 


enrichment. The following information 


refers to the plant designed to produce 


1 Ib./day unless otherwise noted 


MATERIALS OF CONSTRUCTION 


" 


elected as the primary 


Mild 


material of construction on the basis of 


teel wa 


published corrosion data (2) 


ISOTOPIC EXCHANGE SYSTEM 


1. separation factor (N” concentrating in the 
aqueous phase), 1.02 

goseous phase, pure NH, saturated with 
water vapor 


all columns to be insuloted 


PRODUCT REFLUX SYSTEM 

1. CO, content of gas phase leaving! p.p.m 
or less 

2. NH, content of CoCO, slurry leaving 1 

p-p.m. or less 

concentration of Ca(OH 


2m” 


slurry entering 


4. temperature of Ca(OH), slurry entering 
90" Cc 
calcium hydroxide slurry used—5% over 
stoichiometric amount 

6. desorption of ammonia in presence of ex 
cess calcium hydroxide slurry based on data 
(3), giving number of plates vs. NH, concen 
tration extrapolated to determine number 
of stages to obtain | p.p.m. NH, in liquid 
withdrawn 
number of stoges necessary to strip CO, 
content of the ammonia stream to | p.p.m. 
with lime slurry calculated by the eque 


tion (4) 


mole fraction CO, at feed point 


mole fraction CO, in gos phose leaving 


reflux columns and reboilers to be in dupli 
cate 

each product refluxer to have its own filter 
and storage tanks 

ali ports of product refluxers to be insu 
lated 


WASTE REFLUX SYSTEM 


1. reaction rate for absorbing ammonia in 
coefficient K 32 lb 


Oe 


25°C. of a 
hr.)(sq.ft with 


transfer 
moles, (hr 


woter 
cu.ft.)(otm at 
10,000 Ib 
l-in. Intalox saddle packing (7) 


liquid rate of 


reaction rate for absorbing carbon dioxide 
in ammonium hydroxide—same as that for 
ammonia in water (assumed) 

reaction rate for absorbing ammonic gas 
in ammonium bicorbonate-same as that 
for ammonia in water (assumed) 


temperature of aqueous phase entering 
30° C 
temperature of aqueous phase leaving sec 


40° Cc 


second reactor 


ond reactor 


PRODUCT 


1.000 Ib 
1.197 


1. quantity of N” in product/day 
2. quantity of 


Ib 


ammonia product /day 


FEED 


540 Ib 


1. quantity of ammonia fed /day 


WASTE 


539 \b 


1. quantity of ammonia waste/day 


GENERAL 


1. for 
bubble-cop plotes 


columns larger than 12 in. diam 


2. assumed efficiency of bubble plete columns 


60% 





processes 


for columns 12 in. diam. or less -pocked 


columns (Intelox saddles) 


stage height for packed columns 1.5 
but not less thon 0.6 ft 


height 


diam 
(columns to be 
150 ft 


installations to be ovtside of 


maximum column 
equally divided if necessary) 
all column 


buildings 


Bases for Estimating Costs 


The cost of producing the N' tope 


may be divided into two type namely 


1. Fixed costs.—These include (a) investment 
costs, such as depreciation, interest on invested 
capitel, and taxes, and (b) overhead 

2. Variable costs.-These include raw mote 
rials, labor, utilities, maintenance, supplies, pack 


aging, storage, ond shortoges 


Ihe method employed in determining 


ts is outlmed in the following 


vi aph 


PLANT COSTS 


he plant c 


A 


a) Installed equipment.Almowt all data on 


the prices for installed equipment were obtained 
from (1) and adjusted to the 1953 cost level 
Prices for a few of the items were obtained 
directly from the manufacturer. if equipment is 
to be insulated, a premium of 10% of the in 
tolled equipment cost was added 


b) Process piping. [0.60 times installed-equip 


Fig. 4. Engineering flow diagram, N™ cost estimate—Case I! 


lk 
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6 thy: 1th: LG LES iy asi id bile wis ttn ment cost (a)) Cc. H. Chilton (1) recommended 


Table 6.—invest * Cost $ y a factor of 30 to 60% for fivids-processing 
plents. Because of the extreme importance of 


Plant d | ib./d Plant v , : , , 
: need cee jd oy lon providing a leaktight instatlation, the maximum 
ode producing 
letter Cost designation Case | Case Ii Case Ill 50 \b./day * 





factor was chosen 

(c) Instrumentation [0.14 times installed 
installed equipment $ 624,560 $ 603,470 $ 552,995 $ 7,377 095 iit anaes Gi A Geter canainn trom 2 te 
Process piping 374,740 362,200 331,795 4,426,260 equipment c )) ging 
Instrumentation 87,440 84,510 77 A20 1,032,795 
Process buildings , 187,370 181,100 165,900 2,213,130 maximum was chosen becouse of the need for 
Laboratory furniture and equip- close flow control 

ment 18.740 18,110 16,590 221,310 P ' ; led 
Service fodiities . 187,370 181,100 165,900 2,213,130 chanoagelinng reel “s reteoe aor 

iWton recommende a 


equipment cost (a)) 


15% was recommended (1). A value close to the 


Total physical plont $1,480,220 $1,430,690 $1,310,400 $17,483,720 factor of 20 to 60% for mixed indoor-outdoor 
Engineering : 592,090 572,280 524,240 6,993,490 construction. Since the columns, which consti 
Site development 93,680 90,550 82,950 1,106,565 tute a major portion of the equipment (space 
Preoperational cost 592,090 572,280 524,240 6,993, 490 
Contingency 370,055 357,670 327,650 4,370,930 wise) con be installed ovtdoors, a factor of 
Working capital 123,105 190,699 137,661 1,690,395 30% was chosen 

- e) Laboratory furniture and equipment (0.03 
Total plant investment $3,251,240 $3,174,169 $2,907,341 $38,438,590 simes installed equipment cost (c)]—This factor 
was based on local experience 


* Same Process, Case | 
f) Service facilities [0.30 times installed 


sll ; e ; ® ¥ “WME 
equipment cost (a)]——-for complete facilities at 
a new site a factor of 25 to 100% was recom 


mended (1 Since the utilities requirements are 


ee one MET . 
not unusually large, the relatively low factor of 


Table 7.—fixed Cost Summary 


0.30 was chosen 


Plant 
Total physical plant —This is the sum of 


Plant producing | Ib./day producing 9 
50 |b. /day the costs given in items a, b, c, d, @, and f. 

Cost designation * Case | Case Il Case til (Case | h) Engineering [0.4 times the total physical 
plant (g)|--According to (1) this factor will vary 
from 35 to 50% in cases where the engineering 

1) Depreciation $469,220 $453,521 $415,452 $5,542,229 

2) Interest on fixed capital 31,28) 30,235 27 697 369,482 is complex ond @ high laber-to-materiats ratio 

3) Interest on working capital 1,231 1,507 1,377 16,904 exists 

4) Payment in liev of taxes 31,281 30,235 27 697 369,482 i) Site development [0.15 times instolled 
Overhead cost/ year $320,560 $299,440 $292,835 $3,472,659 equipment cost (o)]—H. E. Schweyer (5) gives a 
range of from 0.09 to 0.28 for this factor 


j) Preoperational costs [0.4 time: the total 


Investment cost/year 


Total fixed cost/year $853,573 $814,938 $765,058 $9,770,756 


* These costs are discussed under Plant Costs (nm) physical plent (g Sle ent Incindes tock tact 

NE IS GT Sal ing, equipment shakedown, operator training 

ond other start-up costs incurred prior to routine 
operation 

k) Contingency [0.25 times the total physicol 


plant (g)]—-A factor of 20 to 30% of the total 


CME CITA. POE. 2 Se ee eo 


Table 8.—Variable Cost Summary 
Plant physical cost for an average plant which is 


Plant producing | Ib./day producing subject to change was recommended (1) 
50 \b./day 1) Working capital.This item includes the 


Cost designation * Case | Case Il Case til Case | 
cost of material inventories and in-process ma 


1) Rew materials $ 78,796 $341,516 $303,454 $3,939,800 terials plus the cost of one month's operation 
2 Labor and supervision 341,640 315,360 315,360 3,587,220 m) Total plant investment This is the sum 
3) Utilities 88,813 85,841 78,636 1,049,023 
4) Maintenance 74011 71,535 65,530 874,186 
5) Supplies 7,401 7,153 6,553 87,419 ing costs, site development, preoperational cost 
6) Packaging, storage, shortages 21,022 32,844 30,941 376,351 contingency, and working capital (g + h + i 
+k+il 
Total variable cost/year $611,683 $854,249 $800,474 $9,913,999 | 
nm) Fixed costs The fixed costs are a sum of 


of the cost of the total physical plant, engineer 


These costs are discussed under Plant Costs (o) the investment and overhead costs. The invest 


i ee ee ee ment costs include the following 
1) Depreciation._15% of the total plant 
investment minus the working copite! [0.15 
ns MEE: SESE eM . m 1)|, which is the standard rate of de 
Table 9.—Operating and Product Costs Summary preciation used for A.E.C. installations 
Plant 2) Interest charge on total fixed capital 
Plant producing | Ib. ‘day producing assumed to be 1%/year of the total plant 
30 Ib. /dey investment minus the working capitol [0.01 


Case | Case ti ase iil Case | 
m 1)) 


Total fixed costs/ year $ 853,573 $ 814,938 $ 765,058 $ 9,770,756 3) Interest charge on working capital._os 
Total variable costs year 611,683 654,249 800,474 9,913,999 ‘ , 
sumed to be 1%/yr. of the working capita! 


Total operoting costs/year $1,465,256 $1,669,187 $1,565,532 $19,684,755 001 x | 
Total operating cost /day 4014 4,573 4,289 53,931 4) Payment in lieu of taxes.-cssumed to 
Total operating cost/|lb. product 4014 4,573 4,289 1,079 be 1%/yr. of total plant investment minus the 


i RPA BS TT ” : * working copital [0.01 (m 1)] 
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Overhead costs cre assumed to be the sum 
70% of the cost of labor 
100% of 


of the following: (1) 
ond (2) 


maintenance and supplies. 


ond supervision, cost of 


©) Variable costs 


1) Raw materials consumed/yr.-raw-mo 


terials costs besed on current market prices 
and calculated usoges 


2) Direct 


requirements 


labor and supervision._person 


nel estimated after reviewing 
manpower estimates for three other plants and 
considering these in conjunction with local ex 
perience. A charge of $3.00/man-hour as 
sumed 

(3) Utilities 


includes all the electricity, water 


[0.06 times the total physical 
plant (g)) 
for domestic use only and steam for general 
etc.) only. The process 


heating (buildings, 


water, cooling woter, and steam used for 
process heating are included under raw ma 
terials 

4) Maintenance [0.05 times the total physi 
cal plant (g))—This factor based on local ex- 
perience 

5) Supplies [0.005 times the total physical 
plant (g)|]——This factor based on local experi 
ence 


0.05 


raw materials and 


(6) Packaging, storage, shortage, etc 


times the sum of cost of 


cost of labor and supervision 


COST PER POUND 


t per pound of product is the 
plus the 
365 


fixed cost 
led 


uily production rate 


he annual 


iT ible cost divi by 


SCALE-UP METHOD 


ror crease tactor 


was calcul ‘ ‘ was used to 


up 
reflux 


and 


t of the product 


d by means of 


t investment was calcu 


f the installed equip- 


the 1 tb./day 


alculated in the 


manner for the 1 Ib 


plant 


desct | r : lb./day plant 


the fol 


cale 


the rest of the 


‘day 
were calculated as 
with 


a) Row moteriais—The raw-moterials 


con 


sumption was assumed to be exactly fifty times 


that for the 1 Ib./day production rate 
b) Lebor and supervision 
and supervision for the | Ib./day plant 


was scaled up by the use of the 0.6 factor 


The the: 


lescribed for the 1 Ib. /day plant 


cost/day wa ulculate 


Cost Estimete 


The 1 Ib. /day 


produc ing 


8 


The cost of labor 


ose | 


yf 


N15 with an isotopic purity of 95 mole 


% for each of the three cases is: 


of N* 
of N* 
of NN” 


for Case |-—-$4,014/lb 
$4,573/\b. 


$4,289/Ib 


for Case Ii 
for Case til 


When the plant based on 


scaled up to a production rate « 


day. the cost becomes $] 079 lb oT 


15 


The cost for ( ase | proved to be the 


because the materials « 
is much less than that 


The 


lowest 
umption 
Cases II and II] 


Sts i 


raw-matet 


| 
t ire as follows 


Case 5.4% of production cost 


Case li--20.5% of production cost 


Case Ill--19.4% of production cost 


\ breakdown 
fixed cost 
the 
ire g 


three 


each ot ( 
venti if I 


ase 


7 
i ‘ 
iveni if 


hould 


for 
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related to the total production 
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coolant technology of a 


PRESSURIZED WATER 
NUCLEAR POWER PLANT 


A two-year review of operating experience 


Irving H 


successful operation at the National Re 


full-scale nuclear power plant of the 
pressurized water type has been in 


actor Testing Station in Idaho since the 
1953, with only brief shut 
This report 


engineering ex 


spring ol 
downs for modifications 
the 


perience gained with the primary water 


reviews chemical 


coolant during the first two year 


Description of the Plant 


PRIMARY WATER LOOP 


flowsheet of the 
The primary 
consists of a closed 


Figure | is a schemati 
primary coolant system 
water loop as shown 
piping loop in which the 
tained at an average temperature 
and 2,000 Ib./sq.in. The water, 
by canned rotor pumps, picks up heat at 
the fuel element housed in the 
reactor vessel and transfers it to the steam 
The actual plant contains two 
integrated with reactor, 
contains one steam generator, 
valves, and the necessary 

Circulation rates are in 
10,000 gal./min 


water 18 main 
of 450° F 
circulated 


suriaces 


generator 
such 
Kach loop 
three pumps, 
instrumentation 
the range upwards of 


loops one 


PRESSURIZER 


control is maintained by a 
connected to the loop 
The pressurizer ves 


Pres 
pressurizer 
through a 


ure 
vesse | 
surge line 
* Submarine Fleet Reactor (5.F.R.) Process Dev. 
Sect., Westinghouse Electric Corp., (Bettis plant), 
operated for U.S.A.E.C., Pittsburgh, Pa 


t Manager, Pressurized Woter Reactor (P.W.R.) 
Chemistry Sect, Westinghouse Electric Corp 
(Bettis plant), operated for U.S.A.E.C., Pittsburgh, 
Pa 


t National Aluminate Corp., Chicago. Ill. 
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sel is partly filled with water maintained 
at 633° F. by electric immersion heaters 
Pressure surges in the primary loop, which 
result from power changes, are transmitted 
through the surge line to the pressurizer 
where they are absorbed by the steam head 
level 


above the water 


PURIFICATION SYSTEM—-FILTER 


AND DEMINERALIZER 


rhe plant a purification system 
to remove impurities which accumulate in 
the water from corrosion of equipment. A 
by-pass line from the primary loop leads 
first to a sintered stainless steel filter hav- 
ing a mean pore size of 104 designed to 
remove suspended corrosion products. The 
filtered water is then pumped to three 
points: (1) to hydraulically operated valves 
from which it returns to the filter inlet, 
(2) to a strong acid, strong base, mixed 
bed resin in the hydrogen and hydroxy! 
ion forms. The influent is cooled to about 
130° F. by a regenerative and nonregenera 
tive heat exchanger. The demineralized 
water then passes through another filter 
which traps any resin leakage. Part of 
the cooled and purified water services the 
reactor control rod mechanisms by first 
cooling the drive motors and then by 
lubricating and cooling the mechanisms 
themselves which are maintained at about 
250° F. From the mechanisms, the water 
returns to the reactor and the 
primary loop. The rest of the demineralized 
water returns to the primary loop after 
exchanging heat with the line leading into 
the demineralizer system. (3) The third 
stream from the purification system pump 
enters the top of the pressurizer vessel 
as a spray after having been heated by the 
pressurizer effluent in a regenerative heat 
exchanger (called the pressurizer heat 
exchanger). The water from the pres- 
surizer returns to the primary loop via the 
pressurizer heat exchanger and the afore- 
mentioned surge line 


ontains 


vessel 
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MATERIALS OF CONSTRUCTION 


of construction 
steel Ir 

contacted by 

fuel elements 


The 
dominantly 
total surface area primary 
water (other than the ap- 
proximate percentages are type 347. 80%; 
stainless, 10%; and nonferrous, 


are pre 
terms of 


materials 
stainless 


special 
10%. 


Materials Selection and Purification 
System Design 


Adequate corrosion resistance of ma- 
terials is important in any plant. In this 
particular type of plant, there are special 
with corrosion 
the 


problems associated 
which were anticipated early in 


project 


STRUCTURAL REQUIREMENTS AND 
PERFORMANCE OF COMPONENTS 


It is important that containing struc- 
tures such as piping and vessels undergo 
no unusual corrosion which would im- 
pair their performance. Because of the 
known superior corrosion resistance of 
the austenitic steels, early efforts in the 
laboratory were devoted largely to a 
study of the corrosion resistance of this 
group. Type 347 stainless steel was 
chosen as the most suitable material for 
a first venture into the nuclear power 
field. At 500° F., in pure water it has 
a corrosion rate of the order of 10 mg./ 
(sq.dm.)(month), or a _ penetration 
rate less than 0.1 mils/yr. The sur- 
face uniformly, and in 
these special corrosion 


corrodes 
tests no 
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Fig. 1. Primary loop of pressurized 
water nuclear power plant. 


behavior was observed which might 
periormance 
ist 


and 


impair it long-time 


The insoluble corrosion products cons 
les of iron, chromium 


ot mixed 


with 


nickel, identical 1 tru 
exhibiting similar 


suscepti- 


ture mag 


netite and 


properties, including magneti: 


bility ! orrosiot ct : sa 


i fine ore comple te 


iterials in nuclear power 


discussion on n 


plants has been presented elsewhere (1) 


RADIOACTIVITY LEVELS 


It was recognized that certain impuri 
ties entering the water either from cor- 
rosion or from feed water would become 
the 
Constituents present in 


irradiated as they passed through 


reactor section 
the minutest quantities could become a 
problem because of their 
that is, tantalum, 
manganese. These 
the general 


radioactivity 
section 


high cross 


cobalt, sodium, and 


show up in 
activity level of the 
faces on which corrosion products ad 


on the 


constituents 


water and of sur 


here. Information was needed 


which could be 


Conse 


minimum impurities 


maintained by 


quently, considerable development work 


purification 


was done in experimental loops contain- 
in 
It was con- 
hy 


and hydroxyl-form 


ing filters and ion exchange resins 
by pass purihcation streams 
cluded that 


drogen-form 


commercial, mixed-bed 
cation 
anion resins would perform satisfactorily 
for this Water with an 
electrical conductance of approximately 
0.3 micromho/cm. could be maintained 


application 
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PURIFICATION 
SYSTEM gsi 4 


- 
FLTER 
WYORAULIC SERVICE 
SYSTEM INLET 


HYDRAULIC 
VALVES 


information thu 


the purifi 


MECHANISMS AND VALVES 


There are a number 
the plant which are 


tolerance, and wl 


a lubricant for rubbing sur 


i consice 
particles be 


nport 
' 


ini 


ontrol rod 


seq uc ntly 
trategically 


water for these 


FOULING OF HEAT TRANSFER SURFACES 


The possibility of fouling of reactor 


heat transfer surface witl orrosiot 


products was recognized early in 
program. Preliminary experiments wit 
| that eve 


s10N produ t 


tainless steel cate 
the 


generated was 


loops in¢ 
small amount of 
sultx 
ent » he 


reduce hea 


transier coeftx it exchang: 


tube Concern over this problem wa 


intensified, however, by the 


o-called 


in-pile 
nm a zirconiur 
engineering react 
This experiment 
test of the 


clad fuel element under 


behavior 


formance conditions 
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RHA REGENERATIVE “EAT CaCHANOE A 


serviceability 


WON RHE’ NOM MEGENERATIVE MO al LaCnancER 


During the latter par 


‘ 


g 


element 


amount 


produ 


experi 
} 


dein 


; 


‘ 


tely 


were 


) ; nile 


a tactor 
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(2). This phenomenon could not be 
permitted to occur in an actual plant. 
The consequences would be a decrease 


in heat transfer coefhcient, obstruction 


of flow, 


element i 


and ultimately rupture of fuel 
their temperature increased. 
Should this occur, fission products would 
leak into the primary coolant. Fission 
products are many times more radio- 
active than irradiated corrosion prod- 
ucts, with the result that the whole plant 
could become sufficiently radioactive so 
as to be inaccessible 

Jecause of the serious nature of foul 


irg, an extensive was under 


taken looking toward means of avoiding 


program 


it. Conventional means of corrosion in- 
hibition and prevention of fouling were 
For the part, these 
were inapplicable because of adverse ef 


considered, most 


of radiation on chemical additives. 
were 


lect 
experimental approaches 
Hiydrogen 


a possible means of inhibiting 


Two 
tressed, was added to the 
water a 
corrosion, and high pH (10) water wa 


} 


tested (2) a8 a means of minimizing 


liberation of corrosion products to the 


water By the 


time 
Idaho plant was started, it had been de 
cided to add hydrogen to the water. The 
of high pH water were not 
ufficiently established to be 
Work in th 


operation of the 


idvantage 
considered 
applied at the time direc 
tion is continuing 


Early Operating Results 


During the first year of plant opera 
loop 
highly 


tion, the water to the primary 
(original fill and make-up) was 


purified, that is, demineralized and de 
maintained at a 


100 ex 


gassed. Hydrogen wa 
concentration of approximately 
kg. by periodic additions from cylinder 

Operations during most of this period 
devoted to 


tec hnology 


were matter other than 


chemistry Except ior one 


early run, the power conditions varied 


widely as dictated by engineering test 


not associated with water chemistry 


igure Ye an example ota typical 


water chemistry log obtained during 


most of the testing program, particularly 
during long runs when the plant was in 


a stable condition. It was usually ob 


served (though not always) that devia- 


tions in the water chemistry were asso 


ciated with plant start-up, particularly 


The mani- 


ifter a lengthy shutdown 
lestations were: 


a. The filter plugged rapidly, so thot frequent 
backflushing (sometimes hourly) was necessary. 

b. The 
products in the water (crud) increased sharply 


concentration of insoluble corrosion 
and then declined gradually as operation con- 
tinued. 

c. Conductivity and pH increased sharply, and 


then declined gradually as operation continued. 


Data associated with these periods are 
given in Table 1. 

rhe explanation for the unusual water 
chemistry at start-up will be discussed 
later. 


Chemical Phenomena Observed 
in the Plant 


DISSOCIATION OF WATER, REVERSE 
FORMATION FROM H, AND O, 


Under the influence of nuclear radia 


tion and in the absence of substantial 
amounts of free hydrogen, water disso 
ciates partially into dissolved hydrogen 
and Tests 


howed that as the hydrogen was re 


oxygen run on the plant 


duced to some 4-5 cé« kg., oxygen ip 


peared in the water to the extent of 
about 0.05 p.p.m 
The 


oxygen or air is added to the plant con 


reverse reaction al © occurs. If 


taining excess hydrogen, the oxygen 


combines rapidly with the hydrogen 


The reaction of hydrogen and oxygen 
occurs also with the power off because 
of the gamma 


influence of residual 


from the fission products 


the fuel 


radiation 
formed in 
REACTION OF HYDROGEN AND NITROGEN 


TO FORM AMMONIA 
Under the 


tion, hydrogen and nitrogen in the pri- 


influence of nuclear radia- 


mary water react to form ammonia. This 
reaction was demonstrated by the addi 


tion of nitrogen to the loop 


while the 


operating with an excess of 


Although the rate of 


plant wa 
hydrogen forma 
tion is high, the equilibrium lies on the 
ide of nitrogen and hydrogen, that is, 
conversion of nitrogen to ammonia 1s of 
the order of 5% 
however, the demineralize: 


In actual operation, 
removes the 


ammonia and synthesis continues until 


the nitrogen is depleted 


Table 1.—Representative Water Data Obtained with H, at 100 cc./kg, 
Nermal Filter and Demineralizer Operation 


ph 
Conductivity, micromhos/cm 
Crud, p.p.m 


Oxygen 


, 


reg aR =~ 


Normal Abnormal (start-up) 


75-85 85-93 
0.3-1.5 3-7 
0.05-0.25 05-1.8 
(essentially undetectable by standard 
Winkler test) 


a ae 


te if wae 
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REACTION OF NITROGEN AND OXYGEN 
TO FORM NITRIC ACID 


In the absence of free hydrogen, nitr 


gen reacts with dissolved oxygen and 


water to form nitric acid as evidenced 


by a declining pH and the formation of 


nitrate ion. 


Simplification of Water Technology 
Subsequent to the period of engineer 


ng testing, a 
to simplify the general scheme of water 
Specifically the 


objectives were (1) elimination of feed 


program was undertaken 


purification and control 
water deaeration, (2) elimination of 
filter 


addition. 
performed without any purification, that 


, and (3) elimination of hydrogen 
Ultimately a short test was 


is, filter and demineralizer by-passed 


USE OF NONDEAERATED FEED WATER 


After preliminary tests, the condition 
of the make-up water was changed fr 
Hydrogen 
With thi 


ygen from the 


deaerated to nondeaerated. 


maintained in exce 
the ox 


so rapidly with the hydro 


was 
type of operation 
ir combines 
gen that it is not detectable. The 
o that the 


ope ratior 


nitro 
gen is converted to ammonia 
net result during continuou 
is the formation of ammonia with a re 
sultant in pH. The 
concentration of ammonia is dependent 


increase ultimate 
upon the concentration of nitrogen (with 
excess), the power 
the de 


hydrogen in great 
level, water leakage 


mineralizer flow rate 


rate and 


From the chemical point of view, the 


use of nondeaecrated water (in a hydro 


system) is actually advantag 
that 


condition 


genated 
eous in erately 


ilkaline 
fouling ae A radi 


the resulting mo 


probably minimize 


ation problem, 
however, de velops is a result of the 


‘ ' 


introduced with the air Nuclear 


revot 
irgon 


radiation produce radioactive 
vhich 


of the system 


argon-4l 


increases the radioactivity level 


ELIMINATION OF FILTER 


The plant was operated r a long 


period without the hydraulic service 


filters with no adverse effect on the hy 
draulically operated valves. During this 


period, the crud concentration showed 


the same pattern as during filter opera 
tion, that is, 


during the 


the concentration increased 


relatively frequent plant 


start-ups probably as a result of hy- 
effects and the 


temperature is raised. It should be noted 


draulic expansion as 
that a strainer capable of retaining par- 
ticles larger than 80% was used in place 
of the filter so that some protection was 
afforded the hydraulic valve mechan 
isms. In 


performs as a filter when the 


addition, the demineralizer 
regular 
flow of 


filter is by-passed, but a smaller 
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Fig 3. Plant start-up with air in loop, woter chemistry (low power Water chemistry, typical operating log Temperats 
power 6 to 30 of tull; filler and demineralizer in servic 


hissociatior 


oncentrations bel 


PLANT START-UP WITH OXYGEN 
PRESENT IN LOOP 


trapped 

dication wa } ww level of hydro- 

gen was 1 quate for complete elim 
and the pH dropped 

below / ! 


nomenon is described later 


EQUILIBRIUM HYDROGEN TEST 


An attempt was made to permit the ! concentration 
plant to reac 1 point of equilibrium fying rmation of nitric : = % Performance of the Plant 


hydrogen concentration whereby the | ting note that uble 


CORROSION 
rt or youl m ; It may have come from ’ : 


equal that lost by leakage and reaction 

with oxygen and nitrogen. The hydro teel walls 
gen concentration declined in about two ol nded corrosion 
weeks from an initial concentration of » pH reacl 


3) to 2 ] (Oxywen trom water 
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347 stainless .. 
Crud somples 


Fer ee 


CORROSION PRODUCTS AND THEIR 
RADIOACTIVITY 


In chemical terms, the loop water is 
quite pure. The bulk of the contained 
impurities are the insoluble oxides of 
iron, chromium, and nickel which at 
times can be seen as a black suspension 
of fine particles, The relative concen- 
trations of the iron, chromium, and 
nickel in crud compared to 18-8 stainless 
steel composition are shown in Table A. 
It will be noted that chromium is pro 
portionately lower in crud than in the 
source of metal 

As pointed out previously, the crud 
concentration varies considerably. The 
general experience has been that it is 
usually high (1.5-2.0 p.p.m.) at start-up, 
after which it declines to an operating 
level of 0.1-0.3 p.p.m. It is believed that 
the high value, or crud burst, is the re 
sult of a hydraulic effect when the flow 
is started. Crud is picked up from 
pockets and suspended in the stream. 
When flow is stabilized, the crud settles 
out again in low-velocity areas. 

Although the impurities other than 
iron, chromium, and nickel are hardly 
detectable by chemical analysis, some of 
them become highly radioactive after 
exposure to nuclear radiation 

The predominant radioactive species 
fall into four general groups as listed in 


lable 2 


0.25-0.275 0.122-0.174 
0.04-0.143 0.143-0.157 


‘ot. 8h CAs Vigo: al Ce ti laa 


The very short-lived activity is a 
function of power level. Its magnitude 
determines the shielding requirements of 
the plant other than reactor core. It 
presents no problem at shutdown, how- 
ever, since it decays to low levels in 
about a minute. 

The short-lived activity is largely a 
function of the power level. It ap- 
proaches a value of 0.3 microcuries/ml. 
(excluding argon) at 100% power. If air 
is excluded from the system, the argon 
activity is negligible; on the other hand, 
use of nondeaerated water as discussed 
previously, results in an argon activity 
of about 0.5 microcuries at 100% power. 

The short-lived activity decays 
most completely in about 48 hr. 


al- 
The 
practical significance is that the plant is 
accessible (1) for limited periods shortly 
after shutdown, (2) for almost unlimited 
periods at 48 hr 
which time only the long-lived activity 
remains. The practical significance of 
the that actual 
handling of equipment, such as shop 


after shutdown, at 


long-lived activity is 
work, requires special procedures since 
the surfaces are coated with significant 
quantities of the long-lived radioactive 
corrosion products which represent some 
hazard on close handling 

Long-term experience indicates that 
the long-lived activity on the walls has 


Table 2.—Radiochemistry of Coolant * 


Nuclide Half life Specific activity 


100yuc/ mi 
800 neutrons 
cc.) (sec 


7.3 sec 
4.) se 


n’* 
nN" 


10° uc 
10 Suc 
( 10 ue 
(10 uc 


77 min 
1.8 he 
1.9 he. 
2.6 he 


12.8 he. ‘10 * ue 
15 he 10° ue 
24 «Ooh 10“ uc 


10 ue 
10“ ue 
10 "ue 


45 days 
11) days 
5.3 yr 


Source Significance 


establishes shielding re- 
quirements for opera- 
tion, other than reactor 
core. 


0” in HO 
0” in HO 


? establishes 
air in HO shortly 
? down ** 


accessibility 
after shut 


steel 
17.-4PH steel 
Ne in H,O 


Stellite 


defines 
quired for repoirs 


steel 
steel! 
steel 


precovtion re 
ef 


* The four groups of nuclides in the table are arbitrarily defined as very short-lived activity, 


short-lived, intermediate, and long-lived 


** The short-lived group, other than argon, approaches a total of O.3uc/mi. at 100% power. 
The relative amounts of each vary as the previous power history. Argon activity is dependent upon 


power level and air accumulation. 
*** Varies as the crud concentration. 
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been slowly increasing. After two years 
of operation, the activity in the loop area 
shortly after shutdown is approximately 
50% long lived. The current indication 
is that the long-lived activity will be- 
come stabilized, that is, the rate of decay 
may become equal to the rate of accumu- 
lation. 


Purification System 
FILTER 


As already pointed out, the sintered 
stainless steel filter frequently became 
plugged shortly after start-up. Special 
tests showed that satisfactory perform- 
ance was possible if the filters were 
by-passed during the heat-up period. It 
was observed that high pH (about 10) 
such as could be produced by lithium hy- 
droxide improves filter performance. It 
is believed that the nature of the crud 
(possible oxidation state) is the imper- 
tant factor rather than the quantity. 

The filter is effective (60-80% effi- 
ciency) in removing crud and its asso- 
ciated long-lived activity. It therefore 
performs a useful function in reducing 
the rate of accumulation of long-lived 
activity on surfaces of the plant. Since 
most of the short-lived activity is ap- 
parently soluble and since the short-lived 
activity is predominant, the filter is less 
effective for the purpose of minimizing 
the total water activity (efficiency of the 
order of 15-40% other than argon) dur 
ing operation. 


DEMINERALIZER 


The performance of the resin itself 
was satisfactory as measured in terms 
of influent /effluent ratios of conductivity 
and radioactivity. Effluent conductivities 


of less than 0.1 micromho/cm. were 
readily maintained for influent conduc- 
tivities as high as 10 micromho/cm. In 
a 1,100-hr. test with the filter by-passed 
(so that the resin was also functioning 
as a filter), the removal of short-lived 
activity (largely solubles and excluding 
argon) was 99%, and the removal of 
long-lived activity (largely insolubles) 
was 95%. At the termination of the 
test, the demineralizer capacity was only 
one third spent. General experience has 
been that ammonia removal constitutes 
the largest load on the demineralizer 
The exhausted resin is discarded rather 
than regenerated 

Performance in terms of primary loop 
water activity presents a somewhat dif- 
ferent picture. A series of tests at differ- 
ent by-pass flow rates through the resin 
indicated that the short-lived activity in 
the loop water is not affected by the 
demineralizer. This is as expected in 
that the short-lived activity decays faster 
than it is removed by the demineralizer 
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FOULING 
Heat Transfer Surfaces 


Fuel elements have remained rela- 
tively clean. The explanation probably 
is that the plant has been operated (ex- 
cept for short periods) with excess hy- 
drogen (zero oxygen) and at moderately 
high pH because of the ammonia. Un- 
der these conditions fouling is main- 
tained at a minimum (4). 

There has been some deposition on 
heat exchanger surfaces as evidenced by 
the slow increase in radiation level of 
these components. In the case of the 
pressurizer heat exchanger, the increase 
has been large enough to require addi- 
tion of lead shielding. 


Mechanisms and Valves 


Some nominal difficulties with valves 
have been encountered, but these can not 
be associated unequivocally with crud. 

The reactor control rod mechanisms 
have shown serious malfunctions on only 
one occasion following a period of 
operation in which both the filter and 
the demineralizer were by-passed. The 
difficulty was encountered after the 
start-up test with dissolved oxygen in 
the plant (described above). There was 
an indication that crud alone on the 
mechanisms was causing trouble. It is 
also known from other experience that 
dissolved oxygen causes temporary mal 
function (return to normal occurs slowly 
after removal of oxygen from water) of 
the rod mechanisms. In this particular 
case, it is likely that the malfunction was 
caused by a combination effect of both 
crud and oxygen. 


Comparison with Conventional 
Power Plant Water 


Some similarities and differences be 
tween the water technology for this type 
of nuclear plant and that for conven- 
tional steam power plants are considered 
here. 


SECONDARY OR STEAM-GENERATING 


SYSTEM 


The secondary system, comprising 
steam generators, turbines, condensers, 
and feed-water systems, is basically the 
same as for conventional plants. The 
fundamental problems of fouling, cor- 
rosion, and carry-over are still present. 
The usual considerations govern selec- 
tion and control of feed-water prepara- 
tion, boiler water treatment, and steam 
condensate system corrosion inhibitors. 

Some differences in materials and 
water technology are introduced, how- 
ever, because the boiler design is basic- 
ally different. It involves passage of 
primary water through many small 
diameter, thin-walled tubes surrounded 
by boiler water. This means that 


Vol. 52, No. 9 


1. Tube foilure due to overheating is im 
Pp of clean heat tronsfer sur- 
faces is essenticl, however, from the standpoint 
of efficiency and id of localized corrosion 
effects due to deposits. 

2. Any leakage through the tubes or tube 
sheets will be from the primary system into the 
boilers because of the pressure differential, with 
2 resultant introduction of radioactive water into 
the secondary system. This type of contamination 
can be readily detected by instruments, and o 
fairly large leak is required before serious con- 
tamination is experienced. However, it is esen- 
tial thet the design assure high integrity of the 
tubes ond tube sheets. 

3. Careful control of corrosion and oxygen 
pitting is required to protect the thin-walled 
tubes. In existing plants that use austenitic stain 
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less steel! tubes, it is also considered necessary to 
maintain extremely low chloride ion (and prob- 
ably low dissolved oxygen) concentrations in the 
primary and secondary waters to avoid stress 


corrosion cracking 


PRIMARY COOLANT SYSTEM 


High purity make-up water for the 
primary plant is prepared by methods 
familiar to operators of central stations 

~demineralization and evaporation. In 
existing plants, single bed cation-anion 
exchanger combinations have been used, 
at least as a final step. The method of 
pretreating the demineralizer feed de- 
pends on the quality of the raw water 
available. 

Power plant chemists are acquainted 
with analytical methods for most of the 
constituents which normally must be 
measured in the primary water, that is, 
dissolved oxygen, pH. and conductivity 
A special, high pressure conductivity 
cell has been used to permit continuous 
monitoring of a cooled stream of 
mary water which returns to the primary 
system. Other 
such as ammonia, hydrazine, and iron 


pri- 


common determinations 


may be required at times. Several con 
not commonly 


water applications are 


stituents, measured in 


other dissolved 
hydrogen and dissolved nitrogen. These 
are required because of the use of hydro- 
gen as an additive, and the radiation- 
induced reactions previously discussed 
Measurement of insoluble corrosion 
product concentrations is also required. 
This has been done by filtering a known 
quantity of a cooled, by-pass stream of 
primary water and measuring the weight 
increase of the filter. 

The major innovations in water tech 
nology result, quite naturally, from the 
presence of nuclear radiation. These in- 


clude the following 


1. Reoctor radiation will either decompose most 
materials in the woter or couse them to be 
come radioactive, thereby severely limiting 
the use of additives for corrosion control or 
other purposes. 
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serviceability 


Radiation may increase the tendency of fuel 
elements to foul with system corrosion prod- 
ucts. 

Gemma radiation will couse dissolved hydro- 
gen and oxygen to recombine, thereby pro- 
viding @ “builtin” oxygen scavenger. This 
can be a two-edged sword, however, because 
nuclear radiation will produce oxygen by 
dissociation if the hydrogen concentration is 
too low 

Radiation induced reactions of dissolved gases 
moy alter radically the pH of the primary 
water, producing corrosion and fouling ef- 
fects. 

Radioactivity induced in the primary woter 
and transferred to pipe walls hinders inspec 
tion required to evaluate results with respect 
to fouling and corrosion. 

Radioactivity monitoring of the woter and 
some radiochemical analyses are required. 
Means for disposal of radioactive water, ion 
exchange resins, and bockflush woter from 
filters or strainers, must be provided. 

Rod \ must be 


tive token ond 





Pp 


analyzed 
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DIRECT MAINTENANCE 
Fuel Processing Plant is Practical 


D.G 


roce ing i litve lor 
fuel can be of the direct 


pent reactor 


maintenance 


type, requiring repairs by personnel en 
tering the proce urea and in physical 
contact with the equipment, or the r 
mote maintenance type, which use 

inipulator r handling the equip 
ment 

Phe remote type of plant is of greater 
complexity, requires greater investment, 
ind has more specialized equipment, but 
once was felt to be more reliable for 
meeting produ tion comm ‘ment be 


ause of the inherently horter time re 
quirement tor equipment tai ure repai 
Experience ha hown, however, that 
equipment decontamination in a direct 
uintenance plant possible in a rea 
onable length ot tine permitting an 
iverage of 300 operating days per yea 
A processing fae lity designed mpl 
to remove nuclear poison might he 
nsiderabl different from one de 
ned 1 accomplish complete decon 
tamination of the fuel. Reactors requit 
ig only nuclear “poison” removal are, 
ywwever, only in the development stage 
1 the Idaho Chemical Proce ng 
Plant (ICPP) (the example upon which 
iD paper base it present pr 
uk i et le il ited 
t t 1 all t ‘ ‘ i uel ele 
riou ist t ICPP f litve 
, operat pertaining to direct 


Feed Transportation 


uel elements are transported between 





reactor tor basin, and proce 
j mg tr" } elce | ca } ‘ irried by i 
ent ' tracdcle (lun be r) carrie. 
vn in Figure 1. Casks have a mov 
e section at the bottom to permit 
poping the fuel elements directly into 
( leacit to the di lving ve ec} 
Process Layout 
The fuel proe burl tself i 
largely below grade level, with process 
mits divid nto everal cells The 
nerete cell walls vary from 5 feet 
thicl for radiation hielding at the 
head of the proce to 2 feet thick for 


tructural strength in the final stage 


the the 


In direct maintenance plant 


Condensed from a paper, “Design Philosophy 


of a Direct Maintenance Radioactive Chemical 
Plant,” presented at First EJC Nuclear Congress 


Page 394 


Reid and K. K. Kennedy 


] pace cat he used eff« t all 
elevations (Figure 2 whereas in re 
mote maintenance irea acce ener 
ally Irom abe ve prec j more 
than one tier of equipment per cel 

All pipes through cell wal remov 
ible concrete hatch plugs and entr ays 
to radioactive areas are built with one 
yr more oftset or bend to prevent 
radiation beams from leavit the cells 
Materials of Construction 

Microgram quantities of fission prod 
ucts adhering to porous or rough vessel 
valls can produce (from adhered con 
taminant) radiation levels too high to 
permit personnel access to the vicinity 


Original urface of the process 
equipment must be mooth and cor 
rosion must be kept as low as possible 

Welded vessels and piping are pre 


non-welded tub 


ferred. In many case 
ng and compression fittings have been 
replaced with welded pipe because ever 
extremely light leakage through the 
tube fittines results in « xternal contam 
ition and, in mne Case mall product 
] ) se 
( oncrete being quite porou is if 


econtaminate therefore cel! 


floors and portions of the walls are lin 
t tainie teel sheet (] ure 3 
e rema T the Va ! ceili 
ire coated th a chemically 1 tant 
aint | ra tio ‘ px ure 1 > 
pecte to exceed about 10°" r tye 
t! eT e life of the cell. Floor 
rea vhere personnel may handle 
udhioactive jution are covered wit! 
i pl alt tile 
Mechanical Equipment 
Moving parts of any kind are avoided 
vherever | ble. Where unavoidable 
ovisiol ul orporated for lubrica 
t flushi ear boxe ind’ detec 
t u eT ng bilure trot remote 
location 
special long-handled t ols and radia 
tion shields are provided for removing 
ind transporting spent stainle tee] 


vacuum filter cartridges to a contami 
ted bur l area 


been 


by ai 


found preferable to mix 


parging Earlier installed 


have be en replac ed 


mechani il mixer 
because of difficulties with tightness of 
eals 

Fluid movement accomplished by 
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Phillips Petroleum Company, Idaho Falls, Idaho 


yTa t flow blow 
d uphr ig 
e diaphragn n 
I dic ictive 
traction cycle (whicl 
of the fission product 
i shielded cubicle a 


cell and energizes 


the primary diap! ragi r ! ! 
unshielded area. In locations beyond the 
first extraction < le a tandare 
phragm pump located witl a lightly 
vielded cubicle | atistactory 
Criticality 
For han g high 
uranium, criticality contr c 
zit ind lo it n (| c ’ Fo 
example, product storage © SSE ure 
fabr ited m lengt!l rt i r 11K 
ameter that they ire the elve 
nuclear! ile irrange ufficient! tat 
ipart » that interaction betweer d 
il pipes or assemblies is negligible 
Fle T ] pe t i mall d imeter um 
iving ilarm te ! cate 
| ft c cr 
Decontamination 
Ve f i | | {” ire ll ib cate 
and installed wit it mu ket 
ind « ‘ where solution can be he 
up out reach the 1 i fle 
patl Equipment | eve 
is totally enclosed arn t thro 
i tight ystem wundet | acuur 
through a Fiberglas filt I tua 
to atmosphere by a (0) t } 
per al decontan Y { ent 
includes a spray syst n ell t 
wash down the out ‘ the « i 
ment witl iter Inter [ 
each highly raqcioactive é t ire ‘ 
by a stean ret wil ulate 
tiot from the ime vesse 
In general, batch evay t it 
ulternately heated a1 coole ire the 
most difficult to decont te, while 
ve els oper itin it ’ nstant liquid 
level at room tempe ire relatively 
imple to clean 
Pieces of equipment wil i re 
quire frequent maintenance are usually 
hly 


hielded from the surrounding hig 


radioactive 


equipment 


mitted personnel to enter some proce 


ireas after only simple decontamination 
measures; in some cas acce pet 


nitted during operat 
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Fig. 3. 1.C.P.P. high level radioactive processing Fig. 1 
equipment showing 


complexity of fuel elements 


Conventional commercial 
less steel floor, and 10-4eot 


piping stain 


wainscoting 


straddle carr 


vir » liten co er 
ial Testing Reactor 


the tdoahn 


containing 
from the Moter 
high Reoctor Fuel Storage 
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Fig 5. Cation exchenge, U isolation process. The vronium product catch tank 
the woste cotch tonk 


exchange 


the left 
the center snd the 


ore « the 


resin columns 


right 
Fig. 2 Mode! of 


idaho 
Plant feed 


preparatior 


Chemical Processing Fig. 6. A 
showing the Idaho 


processing equipment densities 
in @ direct maintenance plant 


equipment 


portion of the 
installation of 


multi-level 


possible 


teed preparation instrument« 
Chemical Pr 


ocessing Plant Recording instruments 
and temperatures Valves and switches : otely the 
process streams involved in recovery of unfissioned U 


elements 
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Within the past few months, a large-scale effort on the part 
of AEC has resulted in the sudden review for release or 
reclassification of more than 30,000 rc ports on varied 
nuclear and related subjects which had been reposing 
silently in file cabinets, hidden away from general access. 

Now that the AEC is engaged in such release of infor- 
mation, with more expected to be exhumed monthly, 
CEP is attempting herewith to inform its readers as to the 
nature of this material, how access to it may be had, 
how more of it may come into being, and the procedures 
that may be followed in preventing any comparable 
stockpiling of large quantities of documents in the future. 
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UNCLASSIFIED NUCLEAR INFORMATION 


|" mid-1955, a team of 35 “responsible 
reviewers’—each a competent scien- 
tist—entered into a “crash program” at 
the Oak Ridge Operations Office (where 
a depository of all nuclear documents 
exists). By March of this year, some 
30,773 classified reports had been re 
viewed by the team. Of these, 10,916 
were declassified, but only about 7,500 
have been published as having high 
technical value and general interest (is- 
sued as full size copies) or as having 
high technical value but only limited 
interest (issued on micro 
The roughly 3,400, 


technical 


cards) balance, 


were regarded as obsolete, superseded, 
or no longer of use for other reasons 
available on re 


These, however, are 


quest as photostatic copies. About 8,574 
reports were downgraded to “confiden 
tial” status and 11,283 were left “secret”’ 
is having some relationship to the de 
lense program, 

This 
pecial project within the general pro 
gram for continuous review of all cur 


“crash program” was only a 


rently-produced technical reports car 
ried on by the Commission. It is under 


tood also that the remaining backlog of 


will be re-screened 
Declassification 


classified 
periodically as 
Guides are adopted 


reports 
new 


Present System Evolved Slowly 
War, 


was of 


weapons use ol 
paramount im- 


During the 
nuclear energy 
portance, and strategic reasons dictated 
the closest kind of security control over 
this new branch of science and technol- 
ogy. 

The Atomic Energy Act of 1946 
established the Atomic Energy Commis- 


(Continued on page 80) 
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Chicago, U. of Chicago 
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Crramic Balls. 


FOR CATALYST SUPPORT, 


FOR PYROLYTIC REACTIONS 


AND AS 


MOVING BED HEAT TRANSFER MEDIA 


As a heat transfer and catalyst support me 
dium in various platinum catalyzed refining 
operations, “U.S.” Ceramic Balls are proving 
unusuaily effective. They are being widely 
used for desulfurization processes and ther- 
mal cracking in fixed position or moving bed 
heaters. 

“U.S.” Ceramic Balls possess heat-shock re 
sistance, superior thermal conductivity and 
high specific heat. Resistance to crushing 
is excellent, permitting successful operation 
with bed depths exceeding 50 feet. The mate- 
rial is thoroughly vitrified and is particularly 
recommended for its proven resistance to 
erosion and abrasion. Their complete chemi- 
cal inertness makes them exceptionally useful 
where highly sensitive catalysts are involved. 


The smooth surface and spherical shape 
“U.S.” Ceramic Balls have proven more effi 
cient than irregularly sized and shaped heat 


transfer element 


“U.S.” Balls are available in two grade both 


offering lower cost per unit volume: “Stand 


‘Ceratherm-550”" where 


ard Body 57.” and 


thermal-shock and heat resistance 


unusual 
are required 


All sizes are available from ! O.D. to 


3” O.D. 


Chemical Ceramics Division 


.—, — 


— a 7 


“e : dis SF 
AL | | ee 
utr 


AKRON 9, OHIO 
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Basic to Dependable 
Lah Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 


Chemical purity. h re- 
sistance to heat A. ine 
usual electrical awn Bn 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 
red to platinum are some 
feotuses af of Vitreosil fused 
quartz. 
In addition to our unusually 
large stock of transparent 
and opaque, including 
lazed unglazed cruci- 
les, evaporating dishes, 
beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 
special items. 
Write today, giving 
full details of your re- 


quirements or ask for 
lustrated bulletin. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC 


Jene___ State 


Leoae ee eee = 
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NUCLEAR INFORMATION 


i from page 78a) 


uj e civilian 
nite by the Pre 


t the Senat Later iw 


sident with the 


ir, General Grove ippointed 


tlee Sens Re pon bk Revie 

mpo ou oO 
nuclear field 
capac ty to the 
ot class 


ihis group ! emanent 


mn the act in an 

mmission on 
Final author 
of miormation 
rests with the 


principle 


matters ication 


itv to remove 
ihed 


(Commission itself. The 


categories 
from class tatus 
same 
applies to coordination of our classifica 
tion policy with those of the United 
Kingdom and Canada. 
Until the Atomic Energy 
was amended in 1954, the 
the dissemination of nuclear information 
to industry was first through contractor 
personnel and then also through special 
work of the latter 


feasibility studies, 


Act of 1946 
pattern for 


study teams The 
consisted mostly of 
et 

After the 
present system 


1954 Act was passed, the 


(to be described with 


diagrams illustrating the various 


relationships ) into action. In 


1956 


was put 


declassification activity 


heightened by institution of the Oak 


Ridge “crash program.” 


How Present Declassification System 
Works 


The accompanying diagram (Figure 
1) illustrates the 


from the 


path generally taken 
time it is sub 
author to its final de 
detour through the 
that no 
material is inadvertently re 
labeled 


represents a group ot 


by i 
mitted by its 


classification Che 


report 


patent branch is to ensure 
patentable 
Re pon ible 


leased | he box 


Reviewers about 
100 experts in 
helds They act a 


borderline 


various specialized nu 


clear advi or in 


cases where there is con 


iderable doubt whether a report should 


be classified or not 
there is very little 
hould he de« lassi 


often done di 


In cases where 
doubt that 


fied immediately, this is 


a report 


rectly by the Coordinating Organization 
Director at the facility, or by the Central 
Declassification Oak 


oordinating 


tranch at Ridge 


following action by the ( 
Organization Director 
Much of the 


re earch in 


developed 


information 


in bast physic mathe 


chemistry at universities 


today not class 


that ind 
ind colleges 1 
immediately 


ny Way but released 


for general consut pion 


Decilassification Guides 
All decla hcatior i 


the basi i ott 


niinued on page t 


Chemical Engineering Progress 


group | 


was | 


ified in | 


FS SOS SSS HSee2HQ 


I How to Solve Problems 4 
t of ACCURATE GAGING * 


of levels and pressures 


. when liquids ore - 
§ COLD ond SLOW Jf 
i or HOT and FAST ff 


ee ee ee weed 


Whether you handle liquids whose 
flow is “slow as cold molasses,” or 
which boil and surge so they're hard 
to gage, Jerguson can solve your 
problems of accurate liquid level 
and pressure gaging. 


b tiem Ma Jerguson 


Heated 
or Cooled 
Gages 


Specially designed to 
carry a circulating me- 
dium heated to 
speed up the flow of 
slow, cold liquids . . 

cooled to slow down 
boiling or surging 
liquids. Give you accu- 
rate liquid level read- 
ings, without tracing. 





Jerguson 
Heated 
or Cooled 
Valves for 
Pressure 
Gages 


Jacketed design with built-in trac- 
ing. Cold, heavy liquids flow so you 
get accurate pressure readings. Spe- 
cial design reduces threaded connec- 
tions; combines unions, nipples, etc. 
in one compact unit. Ideal for cold 
services, waxes and other heavy ma- 
terials. 


Jerguson Gages and Valves now 
available with Electric Heating. Ask 
for special details. 


Write for Data Units: #237 on Heat- 
Cooled Gages; #252 on Valves for 
Pressure > ao ete 


es and Val es for the 

Observation of Liquid ad Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 


Jerquson Tress Gage & Valve Co., Lid., London, Eng. 
Pétrole Service, Paris, France 
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NUCLEAR INFORMATION 


(Continued from page 80) 


hed issuct 
ire kept uy 
to date by continual revision and by 
oordination with the corresponding 


ited Kingdo and ( 


How to Get Unclassified Documents 


Forty-nine depository librarie 
lable 1.) have been establ 
throughout the country to provide ret 

em and photoduplicatior ervices 
covering their collections of unclassified 
nuclear energy reports, special publica 
tions and bibliographic All of these 
libraries do not have complete collec 
tions of all AEC unclassified documents, 


but copies may be obtaimmed on request 


BULLETINS AND ABSTRACTS 


The “Report Announcement Bulletin ; 
Unclassified Reports For Civilian Ap 
plications,” arranged according to sub 
ject categories, is now being issued by 
the Technical Information Extension, 
Oak Ridge, Tennessee. All reports an 
nounced in this bulletin are available 


from: Office of Technical Services, | 
Department of Commerce, Washington | 


25, D. C. The listed reports are de- 
scribed fully in Nuclear Science Ab 
stracts available from the U. S. Gov 


ernment Printing Office, Washington | 


2S, D. ¢ 


SUMMARIES AND COMPILATIONS 


In addition to the published unclassi 
hed report ome 200 summaries and 
compilations are being sold, chiefly 
through the (,overnment Printing 
thee Best guide to this mass of ma 
terial 1 Unclassified Bibliographies 
of Interest to the Atomic Energy Pro 
gram” (TID 3043) on sale from the 
Office of Technical Services, Depart 


ment of Commerce price 35 cents 


Special AEC Publishing Program 


Of special interest to the engineer 1s 
a publishing program now being carried 
out by the Technical Information Set 
vice of the AEC. An attempt is being 
made to compile an up-to-date summary 
of the nuclear art. This is expected to 
be published in separate volumes, each 
written by a noted authority and eacl 
concerned with some specialized aspect 
f the program. Subjects to be treated 
include radioactive waste disposal 
uranium production, chemical separa 
thon, et These books are to be issued in 
two editions one classified and the 
other unclassified. The classified edition 
will, of course, be available only to 
holders of access permit 


Vol. 52, No. 9 


DEFOAMING 


1S ONE OF THE EFFECTIVE AND ECONOMICAL USES OF 


THIS MULTI-PURPOSE PROCESS UNIT IS NOW WIDELY USED 
FOR SIMULTANEOUSLY: 


Defoaoming and homogenizing adhesive and latex formulations 
Defoaming and dispersing detergent slurries 

Degerating and dispersing resins in plasticizers 

Homogenizing and dehydrating a hot gum-resin mix 
Dispersing soaps and additives in oils, and 

Deaerating and dehydrating greases and oils 


CHARACTERISTICS: 

For continuous or batch operation, the processing rate is 5 to 90 g.p.m. according 
to viscosity. 

The viscosity range is from hot water to hot chewing gum 

lt is safe for heat-sensitive materials 

CONSTRUCTION —carbon or stainless steel or in combination. it has only 
one principal moving part with large clearance; hence maintenance costs 
are negligible 


Versotors are easy to clean. 


SEND FOR BULLETIN C-3 


THE CORNELL MACHINE COMPANY 
99 Wall Street, New York 5, N. Y. 
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| RESEARCH NEWS 


fps 


NEW FLUIDS ENGINEERING 
LABORATORY DEDICATED BY 
FISCHER AND PORTER 


The late Allan P. Colburn honored 
in ceremony at Hatboro, Pa. 


+ 


The recently dedicated “Allan P 
burn Memorial Flow Labor 
main Fischer and Portet 
boro, Pa., is said to be 
completely equipped hyd: 
cilities in this country. It | 
cifically designed for the 
flowmeter measuring 
volatile fluid 

Calibration stands are accurate to 
within +0.1° of absolute flow rate and 
presently provide a range from 100 Ib 
hr. to 125,000 Ib./hr. of liquid hydro 
carbons. The facility is equipped to 
conduct calibrations on both a produ 
tion and a research basi 


24.830 successful 
installations ! 


EASTERN D-11 CENTRIFUGAL PUMP R. L. Pigford, U. of Del., speaking at the dedico 
: , ; tion of Fischer & Porter's new Allan P. Colburn 
Why is the D-11 so successful among original equipment manufac- Memorial Flow Laboratory, Hatboro, Pa. 


turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (9%” x 4%”) make ane af Blecher and Poster Ca: Sensusl 
it excel in industrial and process equipment, as well as laboratory E. Pond, Pratt and Whitne raft 





Among the peaker it the dedication 


ceremonie were Kermit ke hes presi 


service, and pilot plant operations. ind R. L. Pigford, chairman of the 
Department of Chemical [Engineering 


SPECIAL METALS Umiverety of Dewan 


A full selection of metals make the D-11 and other Eastern Centrif- . T ' — 
. ~ wee any, r n, inc., ha yeen 
ugal Pumps versatile performers. Available in 18-8 Type 303 and sconnnlh “ad” Waaanen Per oh awe on) 


Type 316 Stainless Steel, Monel, Hastelloy “C”’, Cast lron and Bronze, search, development and manufacture 
Eastern Pumps range from “sth to % H.P. with capacities up to 70 on its own account or on a contract 
G.P.M pressures to 65 PSI basis in the fields of mechanical and 


chemical processes including heat tra 


: . » fe ombustion 4 echanics 
For complete specifications on all Eastern fer, combustion, fluid mecha 


Centrifugal Pumps, request Bulletin /20-A 


sion, and materials of construction 


The Headquarters and Applications 
Laboratories of the newly-formed 
Polymer Chemicals Division of W. 
R. Grace & Co. is being located in 
Clifton, N. J., in a building recently 


INDUSTRIES INC purchased for that purpose Selectinn 
’ . of the Clifton site closely fi 1] wed the 
Sn Gne Ge Geaben ta Gene, | seutt of wall an tho wow Division's 


Grex polyolefin plant at Baton Rouge 


La J 
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Buyers of Any Process Equipment 
Reap Benefits from M. W. Kellogg’s 


OMMITTEE 
WOR 


A 
NOTHER PLUS IN KELLOGG « 


BUILT-IN 
ENGINEER 


As a leader in the design and fabrication of 
petroleum and petrochemical process equip- 
ment, The M. W. Kellogg Company as- 
sumes many extra curricular responsibilities 
which eventually benefit not only its cus- 
tomers but the process industries in general. 
One of these responsibilities is Kellogg’s par- 
ticipation in technical committees of pro- 
fessional societies and associations, particu- 
larly at subcommittee working levels. 

At present, M. W. Kellogg’s engineers, 
metallurgists and others give a considerable 
part of their time to over seventy such 
activities . . . ranging from boiler and pres- 
sure piping codes to welding practices and 
radiographic testing techniques. Many of 
today’s accepted design concepts were in- 


troduced to the engineering profession by 
Kellogg committee men 

The M. W. Kellogg Company is privileged 
to contribute increasingly to the important 
work of technical and engineering societies, 
associations, and related groups. The prac- 
tical application of the knowledge imparted 
and gained is another plus which goes into 
Kellogg's “built-in engineer’’ approach to 
process equipment design and fabrication. 
A typical example is a paper prepared by 
M. W. Kellogg engineers, “Collection and 
Correlation of High Temperature Hydro- 
gen Sulfide Corrosion Data,” and presented 
at a recent meeting of the National Associa- 
tion of Corrosion Engineers. Write for your 
copy. 


Fabricated Products Division 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limtted, Toronte « Kellogg international (or poration, London « 


wiete Kelloggs. Parte 


Keliogg Pon American Corporation, New Yort « Companhia Kellogg Hrarticira, Nie d+ Janctre « Companta Kellogg 4 Veneourta. (arerns 


HEAT TRANSFER 
EQUIPMENT 


Vol. 52, No. 9 


PROCESS 
PIPING 


1 ‘| 
<i SE 


TANKS AND 
REACTORS 


KNOCKDOWN 
VESSELS 
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Need Adjustable-Constant 
Fiow Rates? . fin, 


DON'T 
Build a 
System... 


lasiall a 


Ranney collectors serv-') 
ing industries and cities 
along the Ohio. 





* KATES Direct-Acting Flow Rate Regulators are 
complete in themselves, requiring no outside connec 
tions except inlet/outlet piping; for light slurries, clear 
liquids, and many suspensions; hold constant flow de- 
spite 125-psi jumps or drops in inlet-to-outlet pressure. 


in the Ohio! 


208.8 MILLION GALLONS PER DAY 





Economy may not be your principal reason for selecting 
a Kates regulator, but added to the single-unit compact- 
ness and no-hunt, no-lag features it is certainly a valued 
extra. And you will save on maintenance, too. Kates 
regulators are designed to eliminate wire-crawing, and 


Here is more proof 


the only packing is on the infrequently-used dial stem 


Write us for more details on the unique operating prin- 
ciples and practical design features of Kates flow rate 
regulators. But first, here are some of the problems that 


Kates has solved for others 


SUPPLY 


(3) 
é 


VARIABLE 
PRESSURE 


950 
GRM 


476.0 
GRM 


K@—— 


10.9 GPM 


(kK) 


578 GPM 


lh 


+r { 





economically. 


Pressure of most plant water 
fluctuates badly whether it 
comes from city mains or in 
plant pumps. If you need select- 
ed-constant flow, from 0.02 to 
550 GPM, DON'T build a sys 
tem. Install a Kates 


Where many ingredients go into 
one blend, and must be in exact 
proportion, a control system for 
each ingredient would cost plen 
ty. But a Kates control on each 
feed does the job inexpensively, 
and each unit can be reset for 
a blend change 


As filter cake builds up, a con- 
stant vaive-jockeying is needed 
to smooth out flow. A Kates 
control in the effluent compen- 
sates for rising pressure drop, 
keeps filter at best rating 


Write for Technical Bulletin — TODAY 


Kates 


W. A. KATES COMPANY 
Department A 

430 Waukegan Rd. 

Deerfield, Ilinois 


that the RANNEY METHOD is the 
most effective, economical means of 


collecting huge volumes of naturally 
filtered, non-turbid water. 


43 collectors, representing 9 
chemical plants, 2 distilleries, 2 Ord- 
nance Plants, 1 Steel Company, and 
3 Municipal Water Supplies, are now 
producing an abundant water supply 
by infiltration. Results here, as in so 
many areas, are highly satisfactory. 


Take advantage of this low- 
cost insurance against water shortage 
problems, without the expense of 
filter plants and treat- 


ment stations. 
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DESIGN 
PROCUREMENT 
CONSTRUCTION 


OPERATION 


ATOMIC 


En ERGY 
FACILITIES 


...for power generation 


= for research 





THE RALPH M. PARSONS COMPANY | Zire 





ENGINEERS + CONSTRUCTORS 
LOS ANGELES 





The Atom goes to sea... 


and with itm AUTOCLAVE Valves 


| 
The world's first atomic powered 
underwater ship—United States Navy 
Submarine Nautilus—carries within her 
hull, special valves engineered and 
manufactured by @ . 


The same engineering skill and crafts- 
manship which @ contributes to the 
maritime alertness of the Nautilus, is 
available to you in meeting the prob- 
lems of your research and develop- 
ment work. Consult with us on your 
pilot plant and laboratory require- 
ments for high pressure equipment. 


SPECIALISTS IN 
LABORATORY AND PILOT PLANT 


2930 WEST 22no STREET @ ERIE, PENNSYLVANIA 
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Now you can dry gases drier than dry! 





LinpE Molecular Sieves can dry your gases—air, hydro- 
gen, chemical streams—more thoroughly than any other 
commercial adsorbent. They will duplicate laboratory 
performances—in your plant—under normal production 
conditions. 

Even though your gas stream may already be partly 
dried, Molecular Sieves will remove the last traces of 
moisture. Only a small volume of adsorbent is required, 
The same combination of high capacity and low dew- 
point is also obtained at high temperatures, up to 200°F. 

This is suPER-drying ! Dynamic performance is shown 
in the accompanying graph. This superior performance 
also can be expected at higher relative humidities and 
at other temperatures and pressures. Of particular sig- 
nificance in production is the relative insensitivity of 
Molecular Sieves to incomplete regeneration. 
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DYNAMIC PERFORMANCE 
DRYING AIR AT 1OY RH, 00°F, 760mm. Hg 


? 


—$_—_+—— —+ 


wPere 
ME GENERATION ®t SIDUA 





ite | 
For further information, write for data sheets on “Drying of 
Gases.” Address Dept. CP-S Linde Air Products Company, A 


Division of Union Carbide and Carbon Corporation, 10 East 42nd 
St.. New York 17, N.Y 


Aly et ~ OE w 


The term “Liwpe”™ te « registered trede-o « Carbide ond Carbone Corp 
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Sige The Access Permit 


An examination of the structure of the present program for 
the dissemination of nuclear information to properly qualified 
firms and individuals. 


ll Access Permits authorize access to 
In addition 
they may also cover such “secret” data 
as is included in the specific category or 
categories specified in the Permit. (It 
must be noted that an Access Permit 
is not a security clearance, It does not 
authorize any individual not having an 


any “confidential data.” 


appropriate security clearance to receive 
restricted data. ) 


Additional Benefits 


As an added bonus to the privilege of 
obtaining classified nuclear information, 
the holder of an Permit may 
visit specialized Commission experts in 
his particular field of interest and is in 
vited to attend classified meetings which 
are organized periodically by the AEC 
for the purpose of disseminating infor- 
mation to qualified people in certain in 
dustrial fields. (see list of 1956 meet 
ings). The Permit holder is also au- 
thorized to exchange classified informa 


Access 


tion with other permit holders. 


How te get an Access Permit 


Any company which feels it can dem 
acces to 
restricted data 
should submit an application (Form 
AEC 378) for an Access Permit to the 
Atomic Energy Commission, 1901 Con 
Ave., N.W. Washington 25, 


(attention of Division of 


onstrate a useful need for 


confidential or secret 


stitution 


dD, ¢ Civil 





MEETINGS OF PERMIT HOLDERS 


March 21-22, 19546 
Homogeneous Reactor Program. At 
Ook Ridge National Leboratory, 
Oak Ridge, Tennessee. 


July 31, and August 1-2, 1956. 

General information Symposium on 
Radiation Effects. At Congress Ho- 
tel, Chicago, illinois (Argonne No- 
tional Leboratory, host). 


September 13-15, 1956 
Industrial Technical Information Meet- 
ing on Cold Processing of Enriched 
Uranium. At Oak Ridge, Tennessee 
(Union Carbide Nuclear Company, 
host). 











ian Application.) Self-employed indi 
viduals can apply under the same terms 

Besides the general information re 
quired by the application form, there 
must be a statement of potential use of 
applicant's 


the restricted data in the 


busines If access to “secret” data is 
requested, a list of specific categories by 
number is required, plus detailed rea 
sons why stich access within the specific 
need for 
tated by 


specihc 


needed The 
hould be 
proposed use in 


categories 1 
“secret” information 
describing its 
research, design, planning, construction, 
manufacturing, or operating 
in activities under licenses issued by the 


projects; 


Commission; in studies or evaluations 


planned or underway; or in work or 
services to be performed for other or 
ganizations. Commission officials empha 
that 
vital importance—about half of the per- 
mit applications received to date have 
substantiation of 


size these last provisions are of 


contained insufficient 
the need for restricted data 


Whe is not Eligible? 


Under present AEC regulations, the 
following are not eligible to apply for 
Access Permits: 

1. Corporations not organized under 
the laws of the United States; 
Individuals not citizens of the United 
tates ; 

Partnerships which do not have at 
least one VU. S. 
other 


citizen among the 


partners, or unincorporated 
firms not having one or more VU. S$ 
citizens as 
Any organization 


controlled or dominated by the gov 


principal ofheers 
which is owned 
ernment or a citizen Of a country in 
the Soviet blo« 
the laws of a country 


or organized under 
in that bloc 

The regulations reserve to the Com 
mission authority to deny access permits 
to a person not expressly made ineligi 
ble, upon a Commission finding that the 
denial “is appropriate in 
the interest of the common defense and 


necessary of 


security.” 


(Continued on page 90) 





or “secret.” 


WHAT AN ACCESS PERMITIS .. . 


@ Under present AEC regulations, the Access Permit is the one indispensable 
key to the storehouse of nuclear energy data which is classified as “confidential” 


@ For administrative purposes, the AEC has categorized “Restricted Data” 
which will be made available in a number of major categories as set forth in 
Appendix A (see page 91). 


@ Access Permits are intended to authorize access by organizations or by 
self-employed individuals to classified nuclear data (excluding information 
pertaining to weapons). 
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largest double-seated control valve ever made 


When you are talking big control valves, 

talk to Kieley & Mueller. K&M is the largest 
manufacturer of the big ones, control valves 
above 16 inches. Standard globe-type valves are 
available in 20, 24, 30 and 36 inch sizes; even 


larger valves will be produced on special order. 


This 36-inch double-seated angle valve 

closes snugly on giant Teflon seats. The inne 
valve positions responsively, gliding on special 
roller-slide bearings. It's massive, but is operates 
protected by a KKM patented torque resistor 
Beyond the problem of size, this valve is 
mounted on its side, and it has been performing 


creditably for over four years 


BIG or small, if it’s control valves, you'll 

like the pitch-in, helpful approach of your local 
K&M representative . . . plus capable 
engineering and manufacturing follow-thru at 
the K&M plant 


Write for Bulletin CV -53. 


ABOVE: Partial cross-section of KEM 
36-inch valve showing general con- 
struction. 

AT RIGHT: Actual size of a 36 inch 
valve con be visualized from this ilive- 
tration of a workmen inside the valve 
body performing finishing operations 


KIELEY & MUELLER, INC. 


64 Genung Street « Middletown, New York 


78th Anniversary... Oldest U.S. Pressure and Level Control Valve Manufacturer 
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ACCESS PERMIT 


ontinucd fr 


Security Clearances 


As noted earlies pOssessiol ot 
Access Permit do m sutomatica! 
authorize the holder to receive re 
stricted data Security clearances must 
first be obtained for all persons who w 
have acce to the restricted materia 


For “confidential” data, only an “I 





clearance is required, but for “secret 
data it is necessary for the persons 
question to have the higher ()” clear 
ance. 

In addition, if the permit holder 
wishes to keep or store classified mate 
rial, a “facility clearance” is also a pre 


requisite to obtaining classified data 





This means that the permit holder must 
demonstrate that he has set up an ade 
wae | quate system tor afeguarding the 
SIMPLIFIED SCHEMATIC of . = | material once it is in his possession 
FIVE STAGE EJECTOR 
Vapor 
banat How te Get a Security Clearance 


~ 


eon past svace Upon the granting of an Access Pet 
te! 


sacige mit, the Commission will designate ar 
office, usually an Operation Office, t 


process all pet sonnel security clearance 


reque ted in connection with the permit 


+ 
Multi-Stage and to provide information to the per 


mittee with respect to the sources ant 


SECOND STAGE 
omens locations of restricted data available un 
der his permit. The 5 clearance 


either ” or | ir ires additional! 
~ 
clearances are charged at the rate o 


$265 for a “WY clearance and $15 te 


\ When absolute pressures ranging 
er necton from .012 in (0.3mm) to about .003 in 
(0.075mm ) mercury are required, Permanent Solution or Transitional 

five stage ejectors such as the one Expediency? 

shown above are applied. The present system of Access Permit 
Condensers of either the barometric represents a middle-ground program de 
ied surface cype can be incorporated need of private industry for nuclear er 
in this five-stage hook-up. The ergy data with the need for absolute 
after-condenser may be used to security as far as purely military cor 
recover the heat of the steam, to siderations are involved. It is reasor 
. recover the condensate, or to able to suppose that, as experience 1 
tay Stace eliminate noise and nuisance accumulated on the workability of the 


S oe vstem, change ul 
at exhaust. non 


For details on the complete line of 
Elliott ejectors, contact your Other Sensitive Fields 
Elliott representative or write Nuclear energy is 
may Of “ 
OnutT40 Elliott Company, Jeannette, Pa. where the legitimate 
. . . | 
for descriptive bulletins. 


an “L” clearance 





signed to reconcile, at least partially the 


ernment and private 
inextricably intertwu 
frm STAGE we need only cite the 


eactoe 
area imvolved in the 


guided missiles and 
[o electronics. 


~ ete It is wssible that the acce 
( ONOENSE® Ge-1 program which 1 pple 

= nuclear energy developments, n 

ELLIOTT Company | ire sain 

tems covering wide sectors of ¢ 


omy 
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APPENDIX A 
Categories of Restricted Data 
Available 
C4 Chemistry—General damenta her 
stry of elements and their compounds thr pugh ONLY 
element 92 


C-7 Chemistry—Radiation and Radicchemistry 


Chemistr »f Jioisotopes and + ioact ub 4 . ; 
en Gives You All Basic Designs Of 


C-10 Chemistry—Separation Processes for Plu- 
tonium and Uranium Separation. decontamine IMPERVIOUS GRAPHITE 


on and processing « f plut m and raniur 


C-16 Chemistry—Transuranic Elements—Cher 
stry of the transuranic elements and their 
mpounds 


C-20 Controlled Thermonuciear Processes 
Theory design, development and operation of 


experiments on controlled thermonucieer reac 








tons 
C46 Criticality Hazards Critical mass exper 


ments. Safety precautions. Safe processing and 
CUBICAL 


storage of special nuclear materials 


C-41 Health and Safety—Biological and medical Provides greatest amount of transfer sur 
studies on radioactive and other toxic materials face possible for size of exchanger. (Ex 
C-22 Isetope Separetion—isotope separation ample: Model 4 can provide 50 sq. ft. on 
methods (except gaseous diffusion). Production one side and 90 on the other). This IM 
and isolation of isotopes PERVITE exchanger can be operated up 
to 150 psi, 340° F. They can be easily 
modified to permit change of application, 
and specia] interconnectors allow economi 
cal use of banks of CUBICAL exchangers 


C-37 = instrumentation—Design, development 
onstruction, testing and evaluation of instr 

ments of all types. 

C-25 Metallurgy and Ceramics Metallurgy of 
ron-fissionable substances, thorium, uranium 


233 and all isotopic mixtures of U-235 and TUBE A ND 


J-238. Ceramics and refractories not pertaining 


to plutonium technology s H E L L 


COS Metgy~tew Getarisle~rantom, ther You can get quick shipment on famous standard IMPERVITE 
a SEryIUM, SESRINM Gre and mineral Bene tube and shell exchangers in sizes from 7 to 650 tubes, 9 and 
een EVENS Cqvipment ane ensiien 12 ft. in length. In addition, flexible design and production 
presses facilities at Falls Industries enables custom units to be tabri 
C-28 Particle Accelerators and High Voltage cated quickly and economically for practically any application 
Machines Design development constructor 
and operation of high-voltage machines and 
— ee ongendibe-» — a & Com Design of these exchangers is such that corro- 
generators near eccelerators cyclotrons syr 
hrotrona, bevetrons, X-ray machines, et sives only come into contact with IMPERVITE 
impervious graphite. This material is unaffected 
C-34 Physics end Methometice—Basic physics by the action of all corrosives except a few 
end mathematics involved in design end con highly oxidizing agents, is immune to effects of 
struction of nuclear reactors thermal shock, and possesses an exceptionally 
C40 Radiation Effects on Reactor Materials high rate of thermal conductivity. An extensive 
Wigner effect, blisterings, effect of radiation or variety of standard and special IMPERVITE 
processing equipment is available from Falls 
Industries for long-life, corrosion-free service. 








plastics, lubricants, etc 





C-42 Reactors—Production—'heory, design, cor 
struction and operation of Hantord and Sever 








ah River production reactors 
C-80 Reactors—Research and Testing— Theory Cc A ©] S S B @] R E 


design, construction end operat.on of reactors 
This new exchanger design is an exclusive Falls’ development 


which incorporates a “one-piece” bundle. It withstands operat 
CO! Reastere—Power—Theory, design, cor ing pressures in the 150-200 psi range. resists greater physical 
SUNER ERS apereten ef nuciser veatiers fer shock, and is exceptionally easy to clean. Extreme simplicity 
poe! Greceinen of design provides truly maintenance-tree operation 

C 47 Technology—feed Materials Large-scale 


production of intermediate and feed materials e A sc A DE 


sed as neutron sources 


such as UO, UO, VF, UF, ThO hf, 
C46, 67, 68 Technolegy—Hanford Processes- . All models utilize specially constructed 
. low -pressuredrop ells. All tubing is 
extruded by an improved method 
: t i i] i t 
C-55 Technology—Plutonium — Metallurgy , which practically eliminates spalling a 
: - high temperatures and results in more 

plutonium and its alloys including plut j 
: uniform heat transfer characteristics 
recovery procedures 


C-76, 77, 78, Technology—Savannah River Proc- - ¥ Ww R i T E F ?) R Cc A T A L ?) G s 


esses Fue! element technology Reactor tect 


Fuel element technology Reactor technology 
seperation process tex nino ogy 








slogy. Separations process tec! nology 


C-56 Technology—Tritium—Scope of category 
assified confidential e 
C-70 Radicactive Waste Storage and disposal! 
of natural and artificial weste radioactive ma . 


tervals 
31911 AURORA ROAD « SOLON, OHIO 
PHONE: CHurchill 86-5357 7 TELETYPE NO: Solon 0-720 


ee page 
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ACCESS PERMIT 


(Continued from page 91) 


Petroleum 


American Oil Co. (Texas)—Conf 
Atlantic Refining Co.—Conf,, 
C-22, C-37, C-28, C-34, C-40, C41, C-70 
Continental Oil Co.—Conf., C-7, C-26, C-47 
Esso Research & Eingineering.—Conf 


C-4, C7, C-10, 


Gulf Research and Development Corp.—Conf,, 


C-4, C7, C-28, C-40 

Humble Oil and Refining Co.—Conf 
Magnolia Petroleum Co.—Conf 

Ohio Oil Co.—Conf., C-4, C-26, C-47 

Phillips Petroleum Co.-—Conf., C-4, C-7, C-10 


CHEMICAL COMPANIES HOLDING ACCESS PERMITS AS OF JULY 31, 


1956 


C.47 
Conf 
Conf 


Atlas Powder Co.—Conf., 
J. 7. Beker Chemical Co 
F. W. Berk & Co., Inc 
The Borden Co.—Conf 
The Carborundum Co 
Celanese Corp. of America 
Chemical Process Co.—Conf 
Columbia-Southern Chemical Corp.—Conf 
Commercial Solvents Corp.—Conf 

Corning Glass Works—Conf., C-4, C-7, C-25 
C-40, C-41, C-70. 

Diamond Alkali Co.—C-4, C-7, C-10, C-1é 


Conf 
Conf 


The Harshaw Chemical Co.—Conf., C-4!1, C-47 
Hercules Powder Co.—Conf., C-47 

©. Hommel Co.—Conf 
isotopes Specialties Co., Inc 
Kawecki Chemical Co.—Conf 
Koppers Co., Inc.—Conf C-4, C7, C1 
C-16, C-25, C-34, C-37, C40, C41 
C-47, C-55, C68, C-70, C-78, C-80, C-8! 
Lerco Nuclear Instrument Co.—Conf 
C-22, C-25, C-26, C-37, C-47 

Lindsay Chemical Co.—Not available 
Lithium Corp. of America, Inc.—Conf 
Mallinckrodt Chemical Works—Conf 

C-47 

Manu-Mine Research 
Conf 

Metal & Thermit Corp.—Conf 
Michigan Chemical Corp.—Conf., 
C-40, C-47 


Conf., C-7 


& Development 


C-25, « 


Conf 
Conf 


Minerals Refining Co 
Mitten Chemicals, inc 
Monsanto Chemical Co.—Conf., C-7, C-1 
C-16, C-41, C-37, C-34, C-25, C40, C80 
C81, C-70, C-46, C-26, C-42, C-55 
Nationa! Aluminete Corp.—Cont 

New Process Metals, !nc.—Conf 

Olin Mathieson Chemical Corp 

C7, C-10, C-16, C-40, C-41, C-46, 
Owens-Corning Fibergias Corp 

C-7, C-10, C-25, C-34, C-40, C-41 

C-70, C-60, C6! 

Owens-Illinois Giess Co.—Conf 
Ozark-Mahoning Co.—Conf 

Pennsylvania Salt 
C-4, C-7, C-10, C-25. C-264. ¢ 
C-47, C-70 

Chas. Pfizer & Co., Inc 
Procter & Gamble Co 
Reichold Chemicals, Inc 
C-26, C-34, C-37, C-41, C-47 
Research Chemicals, Inc.—Conf., C-25 
Rohm & Haas Co.—Conf., C-26, C-4, C-7, C-1 
C-16, C-25, C-26, C-40, C-41, C-42, C-47 
C-55, C-70, C-80, C-8! 

S. W. Shattuck Chemical Co.—Conf., C-47 
Shea Chemical Corp.—Conf 

Sigma Chemical Co.—Conf 

Speer Carbon Co.—Conf 

Spencer Chemical Co.—Not available. 

Conft., C-7, C-25 


C16, C26, C-28,-C-34, C37, C40, C-4l, 
C.42, C-70, C-80, C41 
The Pure Oil Co.—Conf 


C-22, C-26, C-40, C-41, C-47, C-70, C-80, C-8) 
The Dow Chemical Co.—Conf., C-4, C-7, C-10 
C-16, C-46, C-22, C-25, C-26, C-28, C-34 
Signal Oll & Gas Co.—Conf C-37, C€-40, C-41, C42, C-47, C-55, C-56 
Sinclair Research Leboratories, inc.—Conf c-70, C-#0, C4}. 

Socony Mobil Oil Co., inc.—Conf E. |. Du Pont De Nemours & Co., Inc.—Conf 
Standard Oil Co.—Conf C-4, C-7, C-16, C-22, C-25, C-26, C-28, C-34 
The Standard Oil Co. (An Ohio Corp.)—Conf C-37, C40, C-41, C-42, C-46, C-47, C-70 
Steuvffer Chemical Co.—Conf C-80, C-61 

The Texas Company—Conf,, Eagle-Picher Co 
c.41, C70 Ethyl Corp.—Conf 
Ferro Corp.—Conf 
Foote Mineral Co 
Geigy Chermicel Corp 
General Ceramics Corp 
Gladding, McBean & Co Conf 

Great Lekes Carbon Corp.—Conf., C-7 2 
C-26, C-34, C-40, C-80, C-42, C-81, C-70, C-4 
A. P. Green Fire Brick Co.—Conf 
The Hamilton Chemical Co., Inc 
Harbison-Walker Refractories Co 
C-10, C-25, C-26, C-47, C-70 


C-4, C7, C40 Not available 


Chemical 
Air Products, inc.—Conf., C-22, C-56 
Allied Chemical & Dye Corp.-—Conf., C- 
American Cyanamid Co.—Conf., C4 7 
C-10, C-26, C-28, C-34, C-40, C-42, C-47, C-80 
American Lava Corp.—Conf 
Potash & Chemical 


Conf 
Conf 
Conf 


Cont 


Manufacturing Co 
4, C-37, C4) 


Conf 

Conf 

Conf C4 C.7 
c-70 


American Corp.—Not 
Conf 


Conf., ¢ 


available 
Anchor Hocking Glass Corp 
Conf 


Cont 


Armatrong Cork Co 


Jrecze Out 


‘AILE VALUUM 
TRAPS — 


7521 used for freezing out undesired vapors in the 
vacuum system; also can be used in conjunction with 
Dewar flasks. 


Stocked as follows 

Diameter of Body, mm. 32 35 

Length of Body, mm. 250 250 

0.0. of Inner Tube, mm. 13 16 

Price $4.75 $4.90 

(Larger Sixes and Specials Quickly Available 10% discount on $50.00 orders.) 


Tile Council of America, in 
C-40, C-80 

Titanium Zirconium Co., Inc.—Conf 
Unexcelied Chemical Corp.—Conf 

Union Carbide & Carbon Corp.—Conf., C-4 
C-7, C-10, C-16, C-46, C-41, C-22, C-37, C-2! 
C-26, C-28, C-34, C40, C-42, C860, C#) 
C-47, C-55, C-70 

United States Yttrium, Inc Conf 

Velsicol Chemical Corp.—Conf., C-47 

Victor Chemical Works—Conf 
VirginieCarolina Chemical Corp.—Conf., C-4 
C-7, C-26, C-41, C-70, C8! 
Woodbury Clay Company—Conf 
Wyendotte Chemicals Corp.—Conf., 











C-47 


| Rubber Companies 


The Firestone Tire & Rubber Co.—Conf 
The B. F. Goodrich Co.—Conf., C-4, C-7, C-1t 
C-16, C-25, C-37, C40, C41, C42, C-46 
C-47, C-55, C-70, C-80, C-81 

The Goodyear Tire and Rubber Company 
Conf. 


7525 same as 7521 except with § joint and mer- 
cury seal, By incorporating the § joint the trap can 
; be easily removed for cleaning. Queker Rubber Division, 
Stocked as follows: Inc. of Pittsburgh—Conf 
‘ : io 24/40 29/42 34/45 United States Rub/»er Company 


.D. of connecting Tube, rm. 10 13 16 
Pile, Complete $6.55 $6.90 $7.75 


‘a os Listed in Ace General Car. 50” 


sit Wanenous 0 


H. K. Porter Cc 


Conf 


Pharmaceutical Companies 


Abbott Laboratories—Conf 
Mead Johnson & Company—Conf 


ACE GLASS INCORPORATED 


Other 


The Pfaudier Company—Conf 
C-26, C40, C-47, C-70, C-61 


c-10, C-25 
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HIGH CAPACITY 
CLEAN DISCHARGE 
WITH 


EIMCO PAN FILTERS 


Greater filtering capacity, cleaner discharge and 
superior washing and drying make the Eimco Pan 
Filter a highly efficient unit. 

Each pan functions as an individual filter with feed, 
wash, dry and discharge cycles. The pans may be jet 
washed from the bottom, assuring a clean media 
during every revolution. 

Eimco Pan Filters can be constructed from a wide 
range of materials to ensure long life and low main- 
tenance when processing corrosive slurries. Materials 


Detail of Eimco stainless-steel pan-filter 
showing flexible vecuum and blew con 
nections to each pan. These ore exclusive 
features on the Eimece Pan Filter — par- 
ticularly edventageous when the slurries 
filtered require periodic clean-outs of in- 
ternal parts. 


such as rubber, plastic and many others may be 
bonded to the surface of the metal construction for pro- 
tective coating or to prevent product contamination, 

Pan filters are available in a variety of sizes from 
10 to 500 square feet of filter area. 

These and other outstanding features listed below 
in a comparison with table filters, make the Eimco 
Pan Filter the most practical and efficient horizontal 
type vacuum filter available. 





TABLE FILTERS 


Cake Discharge Heel of cake remains on media. 


No clear separation of wash. Cake 
Washing 


remaining on media carries liquor past cake 


EIMCO PAN FILTERS 
Clean, full cake discharge. 


Absolute separation of wash. 


discharge point, diluting the strong filtrate. 


Becomes blinded easily. Must stop to remove 
cake and wash. (Phosphoric acid operation 


requires considerable downtime.) 


Removing, 


Repairing Media Difficult repair job. 


Media kept clean through wash during 
each cycle. Downtime minimum. 


Media on each pan is easily and quickly 
changed or repaired. 





Let Eimco engineers consult with you on your fil- 
tration problem. For years they have made it their 


THE 


Salt Lake City, Utah—U.S.A. 


business — through research — to offer better liquid- 
solid seporation through filtration. 


EIMCO CORPORATION) 


Export Offices: Eimco Bidg., 52 South St., New York City 
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IN BUTADIENE... 


FLUOR LEADS 
THE WAY 


Two new butadiene plants are being designed and 
constructed from the ground up by The Fluor Corpo- 
ration, Ltd. These facilities plus expansion by Fluor 
of &@n existing plant will increase the total national 
butadiene production 152,600 tons per year—a signifi- 
cant boost for synthetic rubber. 

Fluor’s past performance in serving both refiners 
and petrochemical producers is proof of our ability 
to undertake every phase of these new facilities. In 
the areas of on-time completion, performance and 
maintenance-free operation, Fluor consistently de- 
livers more than is promised. 

When your plans for expansion call for efficiency, 
speed and economy, be sure to include Fluor. 





FLUOR TURNS PLANS INTO PROFITS 
Model showing portion of the Process Area of the 
$30,000,000 Texas Butadiene & Chemical Corp. plant —one 
of two new butadiene facilities under way at Fluor. 
This important new petrochemical plant will produce 
both butadiene and aviation gasoline. 


, fy J ENGINEERS and CONSTRUCTORS 
, for the Petroleum, Chemical and Power Industries 


The FLUOR CORPORATION, Ltd., Los Angeles — Mid-Continent Division, Houston—Fluor of Canada, Ltd., 
Toronto H. G. Acrea & Company, Niagara Falls, Ontario Singmaster & Breyer, Inc., New York City 
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products- 


advertised in this issue 
me) 


CC Technical Literature, Carbide & Carbon 
Chemicals Co. offers series of booklets giv- 
ing uses, physical properties, specifications 
on wide variety of chemical products. 


38 Sifter. The Ber-Nun Rotary Sifter has 
many operating edventages in the sizing 
of dry chemicals. 8. F. Gump Co. 


4A Demisters. York Demisters, product of 
Otto H. York, Inc., are designed to improve 
performance of any type of evaporator. 


6A Stainless Stesl. G. O. Carlson, Inc. 
specialize in the fabrication of steiniess 
steels for the nuclear power industry. 


GL Wire Screens. Cleveland Wire Screens 
ere available in all corrosion-resistant metals 
& alloys. Can be woven to individual 
specification for every purpose. Cleveland 
Wire Cloth & Mfg. Co. 


9A Valves. The new Durco Type F Vaive 
is now available from Duriron Co 


10L Filters. Adams IWF filters come in « 
wide range of sizes and multiple combine 
tions for chemical process applications. 
Cleaning without disassembly. R. P. Adams 
Co., Inc. 


11A Gyratory Screen. Stacked-deck de 
sign of Allie-Chaimers stainless steel gyra- 
tory screen provides up to 35 sq. ft. of 
screening area in 16 feet of floor space 


12A Scintillation Crystals. Harshaw sodium 
jodide (thallium) scintillation crystals for 
gemma radiation detection instruments as- 
sure high purity, clarity and proper active 
tion, Harshaw Chemical Co. 


13A Struthers Wells Corp. is @ major sup 
plier of circulating hearting systems for 
both liquid and vapor service. Also fired 
heaters for direct heating of process fluids 


15A Super Classifier. The Sharples Super 
Classifier offers product recovery of 80% 
to well over 90% in the classification of 
dry powders. Sharples Corp. 


146A Flow Instrumentation. Foxboro in- 
strumentation assures optimum ;esults in 
measurement or control of process flow 
streams. The Foxboro Co. 


18t Mixers. Continvous or batch mixing 
or blending of pulverized or granular, wet 
or dry materials. Readco Spiral Ribbon 
Mixers supplied for atmospheric, elevated 
pressure or vacuum operation. Read Stand- 
ard Corp 


19A Valves. Rockwell Mfg. Co. Nordstrom 
valves give you extras not available in 
ordinary velves. Pressurized lubrication 
eliminates costly wearing friction. 


21A Engineering Services. The Badger 
Manufacturing Co. offers the utmost in 
speed and efficiency in the design and con- 
struction of chemical process units. 
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22A Electromagnetic Pumps. General 
Electric electromagnetic pumps, first de 
signed for radioactive and high-temperature 
systems, now used in liquid metal labora- 
tories and other processes where minimum 
leakage and continuous operation are im- 
portent. 


24A Insulation. Better insulation service is 
provided by new insulation divisions at 
Johns-Manville. 


25A Flew Control Systems. The Potter- 
meter is @ “bearingless” flow meter unaf- 
fected by caustics, acids, corrosives. Re- 
liable under extreme temperatures and pres 
sures. Potter Aeronautical Co. 


246A Sedium. VU. S. Industrial Chemicals 
Co. furnishes sodium metal in any form 
or quentity for any industrial use. 


27A Vertical Pumps. Ingersoll-Rand verti- 
cal process pumps are engineered specific- 
ally for low-capacity high head applications. 
Available in many materials of construction. 


28A Mechanical Seals. One mechanical 
seal adaptable to high or low temperature, 
corrosive, or high pressure services with 
only chenge in gasket. Byron Jackson 
Pumps, inc. 


29A Engineering Services. Catalytic Con- 
struction Co. provides “on time—on budget” 
engineering services for the metallurgical, 
chemical, petrochemical and oil refining in- 
dustries 


304 Cooling Tower Power Unit. The Mar 
ley cooling tower power unit consists of 
motor, drive shaft, couplings, Geaereducer, 
and fen hub, essembled and permanently 
aligned on unitized steel support. For new 
or existing towers. The Marley Co. 


31A Process Filters. Units from Process 
Filters, Inc. which filter everything from 
cumic acid to green salt, & from cyanide 
slimes to molten sulfur. 


32A Mixers. Philadelphia Mixers are built 
for long trouble-free service. Philedelphie 
Gear Works. 
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33A Graphite Process Equipment. Karbate 
process equipment offers unequalled corro- 
sion resistance, immunity to thermal shock 
and ruggedness of mechanical design 
National Carbon Co. 


348 instruments and Automation. The 
Barton Instrument Company's new  in- 
tegrated plant in Monterey Park, Cal., as 
sures greater and more efficient production 


35A Nuclear Products. Superior Tube an- 
nounces opening of its nuclear products 
division, specially equipped to produce pre- 
cision products and to perform many oper- 
ations on materials for nuclear power 
installations. 


364 Oil Reclaimer. The Hilco Oil Recleimer 
purifies vacuum pump oil by continuous re 
circulation, either on a full-flow or by-pass 
basis, or intermittently on a batch basis 
Hilliard Corp. 


37A Photocopy Machine. The Apeco Dial 
A-Matic Auto-Stat makes instant photocopies 
of anything written, printed, typed, drawn 
or photographed in your own office. Amer 
ican Photocopy Equipment Co. 


394 Pumps. Standard End Suction Cen- 
ti sgal Pumps, mede by Worthington Corp., 
offer advantage of interchangeability of 
parts—70,480 possible combinations. 


40A Alley Valves. Design of Cooper Al- 
loy valves stems from first hand experience 
with fleld problems. 


41A Silicone Defoamer. The new Antifoem 
B gives you the ultimate in foemrkilling 
convenience. Said to last longer. Dow 
Corning Corp. 


424 Pulverizers. Schutz-O’Neil!l pulverizers 
offer versatility in the production of medium- 
coarse, fine and microfine powders of all 
types. 


43A Carbon and Graphite Products. Fin- 
ishing operations on electrodes, anodes and 
mold stock are performed with the utmost 
precision by the Great Lakes Carbon Corp 


44A Valves. Crane valves and fittings are 
being widely adopted in the design of the 
newest nuclear power plants. 





DEVELOPMENTS 
OF THE MONTH (Continued) 


52 Liquid Oxygen Pump. Engineers of 
Superior Air Products Co. have designed « 
new pump end veporizer for pumping oxy- 
gen, nitrogen or argon from « liquid stete 
at low temperature and pressure to a gas of 
any desired pressure up to 5,000 Ib./sq.in. 

The pump can be manufactured in « range 
of capacities from 250 to 30,000 cu.ft./hr. 
and can be operated from a liquid storage 
tank or direct connected to « liquefier. It is 
driven by electric power. Electricity or 
steam may be used to supply hest for 
vaporizing. 


(Continued on page 97) 
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Horizonte! Plate 


45A Filters. Sparkler 
Filters and undisputed first choice with engi- 


DEVELOPMENTS 
OF THE MONTH 
































= 
neers who have hed occasion to thoroughly (Continued) a Ey 
test this type of filter. Sparkler Manufac- — Poms 
turing Co. P| < a 
; Cc § 7a 
46A Stainless Steel. The Sun Shipbuilding : E. 
and Dry Dock Co. is equipped to handle tw 
any job demanding steiniess or other alloy = 
steels fal 5 a 
47A Raschig Rings. Lepp Raschig rings ‘ m a - 
ere smooth, completely vitrified, strictly non ' = z 
porous and iron-free. Lapp Chemical : o m 
Porcelain ; 4 2 = wn“ 
4A eed Shiclding. Any type of leed <3 3 iat 
shielding—bricks, sheet, slab or sleeving ; S ra) ry 
will be custom built by National Lead Co. = Zz 
Standard forms also available. > m Z vad 
zen 
49A Catalysts. Highly active cobalt molyb- 2 > & - om 
denum catalysts specially developed for Dad 3 ’ 0 
the desulfurization, denitrification and - 3 - 
stabilization of petroleum stocks. The > & mB | » 
Girdler Co. 8 = «< 
SOL Rupture Disc. Even tougher applice rs rs P=) : 
tions respond to model DV rupture discs z o z 
Opening | through 36 in. Black, Sivaelis & ~< “ eO 
Grysen, tne 53 Electro-pneumatic S. ; > 
SIA Teflon. Chemically inert Teflon simpli- Controller, An im ‘ 
fies design in new mechanical seal. E. | proved electro-pneu z #7 
Du Pont de Nemours & Co. matic controller for <oO ~ 
52A Lithium. Lithium metel, two metel Ne*surement ond x q 
derivatives, and 15 salts ere evellable from "0! of current to : se ik 
the Lithium Corp. of America, Inc. Tech AC motors or other ; a z 
nical date sheets. 4 ay 7 = s 8 5 z 
the Megen Cor —_— 
rip oo nN SEMEN 111111111 ||| 
miners! filler serves to absorb liquids, pro- no vecuum tubes or 
vide bulk, prevent caking, control viscosity, transistors. By con ; 
extend pigments, aid suspension and reduce verting current mess- : 
surface sheen. Johns-Manville. eae 
5S4L Conveyor Dryer. A comparstively metic signal, all the 
small Apron Conveyor Dryer for pilot pliant adventages of pneu 
production edaptable to expansion for fu- matic instrumentation 
ture needs. National Drying Machinery Co. are obtained. 11 can ‘ < 
S8A Set Agperctun. Condensed bultctin ** SOE mero > By 
on all types of SK jet apparatus. Also con- single phase ehernet : xz w oc os a 
ing current in A ‘ 3 Mt 
sulting services. Schutte and Koerting Co sewer line or in one c & 
56L Shielding Windows. The Corning jeg of « threephase =} c & 
Radiation Shielding Window, product of the motor. Current can a 
Corning Gless Works, is non-browning, has be limited to # pre : — 
non-diminishing shielding and abrasion re determined max'- ' 2 i 
sistance. Technical bulletin gives properties mum or maintained : = 
and characteristics. at « “set point” = 2 _ 
STA Under Fired Dryers. BartlettSnow Valve in messure : > ° 
are designers, engineers, fabricators and ™" os we : “of : rn 
erectors of oll or ges fired batch pneumatic signal can ‘ m 
dryers. . — be used with stend- : = : Fa) 
ard neumetic re . - = 
S8A Drying Equipment. Highest product |. ona ian | _ o - 
uniformity can be assured by the installe- inetrumante zZzYvn : 
tion of Proctor dryers. Proctor & Schwartz, ez 2 *- om 
Inc. (Cont. on pege 98) ‘ “ 3S » 
‘ ~< i “ vw 
: g 
~ 28 leo 
Ee ee 7 > 8 = 
7 RB ifo 
Numbers without letters indicate data avail- ' ~< 
able as described in Data Service “Briefs.” ' ‘. = p> 
Numbers with letters refer to further date + 
concerning products advertised in this issue. D 
Letters indicate position of adverti 1 on z 
page (if more than one on « page)—t, left; : <oO 
R, right; T, tep; 8, bottom; A indicates full ; «= 
pege; IFC, IBC, and OBC are cover edver- : cexd 
3 igs 
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products- 


advertised in this issue (Cont.) 
MY LOE OMALLOLE! PPL OPT 


SR Package Pump. New Vertitine 
pumps. Capacities to 7,500 gal./hr., 2 
through 7/2 h.p. Leyne & Bowler Pump Co. 


60A Pipe insulation. Called Unibestos, « 
single-layer insulation for joint protection. 
Union Asbestos & Rubber Co 


61A Gas Seperation. If low-+empersture 
separation is in your processing plans con 
sult Air Liquide. 


62 Gaskets. Made of Dupont nylon, 
Chemises! gaskets & accessories for chem 
ical piping are available from U. S. Gasket 
Belmont Packing 


63A Plant Construction. Geon polyviny! 
chloride resins fabricated in a Girdler engi- 
neered & constructed plent. Complete serv 
ice available 


64A Plant Sites. Norfolk and Western Rail 
way services an eres especially sulted to 
chemical plant construction. Write for facts 


65A lon Exchange. See the illustration of 
nine ways to deionize water. These sys 
terns with equipment & resins produced by 
Permutit Co. 


664 Mixers. 
balanced performance 
consult Paul O. Abbe for aid in solving your 
problems 

67A Dowtherm. if your product requires 


high process heet, further date on this 
medium will be valuable. Dow Chemical Co 


if you ere not getting well 


from your mixers 


68A Vaporizer System. Where large quan- 
tities of chlorine in dry gaseous form are 
required Whitlock Mfg. Co. system provides 
high capacity et low cost 


69A FilmType Eveperator, A new unit 
from Pfaudier Co., « wiped-film evaporator 
for vacuum distillation. Also a new glassed 
steel Autoclave 


70 Flexible Strut Joints. Barco Mig. Co 
joints are simple & versatile. Sizes | to 6 
in., capacities 8,500 Ib. to 120,000. 


71A Ammonium Nitrate. This new type of 
prilled ammonium nitrate wes produced in 
@ plent built by Chemical and Industrie! 
Corp. using the Stengel Process. 


72A Packless Valves. Precision mede & 
designed specifically for use with heavy 
water, molten metals & radioactive cool- 
ent service. Wm. Powell Co. 


73A Mercury Arc Rectifiers. Unique con- 
struction coupled with cooling coll design 
of Allis-Chalmers Co. units results in better 
rectifier operation 


74A Chempumps. Eliminetion of seals, 
stuffing boxes & leakege in these pumps 
solves the problem of difficult-to-hendie 
fluids. Variety of materials of construction 
Chempump Corp. 


75A Thorium. The combined program in 
stituted by Devison Chemical Co. & Rare 
Earths, Inc., hes resulted in expanded pro- 
duction, seles, research & development of 
thorium & other rere earth compounds 


76A Silica Alumina Catalysts. 
mum process economy consider the wide 
variety of silica slumina catalysts offered 
by Houdry Process Corp. 


For mexi- 


78A RDC. Column. General American 
Transportation Co. will make specimen runs 
on your materials & develop reliable plant 


scale designs for you. Consult them. 


79A Ceramic Balls. These heat transfer 
& catelyst support mediums are proving ef 
fective in various platinum catalyzed refin 


ing operations. U. S. Stoneware Co 


SOR Gages. No matter what the tempere- 
ture of your liquids there is « Jerguson 
Gage & Valve Co. unit to suit your need 


SOL Lab Ware. Vitreosi! ware has met the 
most exacting needs of laboratories every 
where. Large aveilable stock of all sizes & 
types. Prompt fabrication on special items 
Thermal American Fused Quertz Co., Inc 


CDW AES ELLE LEE MOLE it SBLEELECGEE Es SECS ee 


DEVELOPMENTS OF THE MONTH (Continued) 


54 Thickness Gage. Treceriab’s new Model 
BG-10 Automatic Standardizing Beta Gage is 
now aveilable to manufacturers of sheet 
materials such as plestic, paper, rubber, etc 
Advantages claimed for the instrument ere 


1. Automatic standardization. The gege 
disengages itself from the sheet et @ pre 
determined interval and automatically com- 
pensates for any veriables which might 
affect the accuracy of the gege. This also 
compensates for the gradual wearing out of 
the electronic tubes as well es the deprecia- 
tion in life of the radioactive source. 

2. Requires only limited space. If de 
sired, the unit can be separated so that only 
@ minimum of space is taken at the machine 

3. Simple operation. No long training 
period required for operators 

4. Easy to maintain. 

5. Rugged industrial construction 


(Continued on page 100) 
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S1R Defoaming Unit. Called Versetor, « 
multi-purpose process unit for simulteneous 
use in defoaming & homogenizing. Easy to 
clean. Cornell Machine Co 


82 Centrifuge! Pump. Eastern industries, 
Inc. model D-1! hes proven extremely suc 
cessful because size & weight make it ideal. 
Available in many metals. 


83A Petroleum & Petrochemical Process 
Equipment. M. W. Kellogg Co. employees 
through their professional organizations 
keep informed with the newest in techy 
niques & prectices in their fields & pass 
this knowledge slong to you in equipment 
design & fabrication. 


84R Infiltration. The Ranney Method orig 
inated by Weter Suppliers, inc., has proved 
an effective, economical means of collect 
ing large volumes of naturally filtered, 
non-turbid water. Iinvestigete. 


84L Regulators. W. A. Kates Co. direct 
acting flow rete regulators are complete 
units which operete economically. Details 
available. 


85A Atomic Energy Facilities. The Ralph 
M. Parsons Co. will undertake your stomic 
facilities from design through operation 


86A Autoclave Valves. The same skilled 
engineering which built the velves for the 
Nautilus is available to you to meet your 
research problems. Consult Autoclave Eng 
neers. 


87A Molecular Sieves. To dry your gases 
drier than dry & duplicate laboratory per- 
formance in your plant, consider Linde Air 
Products Co. molecular sieves. Data aveil- 
able. 

89A Control Valves. For 
in., also standard globe type to 36 in. & 
over, ask Kieley & Mueller for information. 


sizes shove 16 


9OL Ejectors. Elliott Co. multi-stage ejec 
tors are designed to maintain low, ab 
descriptive 


solute pressures. Ask for 


bulletins. 


91R Heat Exchangers. Mede of Impervite, 
an impervious graphite, these heat ex 
changers ere designed so that corrosives 
contact only graphite which remains un 
affected. Falls Industries, Inc 


92 Vecuwm Traps. You can freeze out 
undesired vapors by using Ace Glass, Inc 


vacuum traps. See list of available units 


93A Filters. The Eimco Corp. stainless steel 
panfilter shown illustrates the flexible 
vecuum & blow connections to eech pan. 
Available in sizes 10 to 500 sq. ft 


94A Butadiene Plants. Fivor Corp., Ltd. 
leads the way in erection of plents for pro 
duction of butadiene. If you plen such « 
plant consider including Fluor. 

99A Spray Dryer. The new Bowen Engi 
neering, Inc., semi-works spray dryer is 
compact, gives high yield, easy to clean, & 
economical to operate. Literature on re 
quest 

101R Heat Exchangers. industrial Filter & 
Pump Mfg. Co. designs exchangers for the 
ob. Complete design & fabrication service 


(Continued on page 100) 
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BOWEN 
SEMI-WORKS 


SPRAY DRYER 


BOWEN ENGINEERING, INC. 


* COMPACT 
* HIGH YIELD 
*® EASY TO CLEAN 


* LOW OPERATING 
costs 


@ At last a fully prefabricated spray dryer 
requiring only hours to erect. The new 
reasonably priced Bowen Semi-Works 
Spray Dryer makes available a small, com- 
pact unit requiring a working area of only 
7x9 feet, completely prefabricated and 
transportable through usual factory open- 
ings. Surfaces in contact with the product 
and feed material are of stainless steel 
thruout. Drying temperatures are variable 
between 200°F and 750°F to accomodate 
a wide variety of materials. 


NORTH BRANCH 13, NEW JERSEY 


pecoanized Leader i Spray Dryey Engineering Since 1926 


BOWEN SPRAY DRYERS 
p. Always Offer You More! 


ree 
"les. “ ? > 
as 1 . . Fe ’ 


rT ee 


From one position the operator can observe the chamber interior, 
read the inlet and outlet temperatures and adjust the ow heater. 


An interesting illustrated booklet, Bul- 
letin 36, is available. Send for it today. 


Mail 
Coupon 
for Free 
Literature 


BOWEN ENGINEERING, INC. 
NORTH BRANCH 13, NEW JERSEY 


Please send me Free Literature on Bowen Semi-Works 


Spray Dryer. 


NAME 





COMPANY 





ADDRESS 





city 
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products- 


advertised in this issue (Cont.) 
109R Vaporizers. |liustrated: a vertical steel 
vaporizer of reboiler type, capacity 10,000 
gel. butane per hour, in shell; steam inside 
tubes. Richard M. Armstrong Co. 

105R Flowmeters. Fischer & Porter Co., 
Flowrator meters with true percentage scales 
available from stock. See list of advantages 
107R Pumps. A report on how to get best 
service from your pumps. Date Sheets avail 
able. Aldrich Pump Co. 

107L Plastic Ductwork. If yours is @ prob- 
jem of corrosion American Agile Corp. is 
available for consultation. Ask for brochure 
1064 Process Units. Manning & 
Engineering Co. will design, engineer, & 
fabricate heat exchange & process equip 
ment for your specific need 

109R High-Nickel Castings. Knowing how 


much nickel, chromium & other alloying ele 


Lewis 


ments goes into casting depends on experi 
ence. Duraloy Co. makes available the serv- 
ices of their metallurgist to study your 
problem 

TIOTL § Process Weighing 
using the Glengarry Processes Inc 
of timed, avtomatic weighing of dry com 


Build profits 
system 


ponents in the process stream 

11084 Job Opportunities, Fundamental re 
search, information on missile development, 
new propellants & materials are only a few 
of the areas in which jobs are open at the 
Jet Propulsion Laboratory. 


DEVELOPMENTS OF THE MONT 


56 Interchangeable Pump Components. 
The Peerless Pump Division, Food Machinery 
and Chemical Corp., has recently introduced 
a new line of chemical process pumps char 
acterized by almost complete interchange 
ability of parts. To either the Type DL or 
Type DM frame, the user simply adds the 
desired back plate (air or water cooled), the 
desired impeller (open, with repelling vanes, 
or enclosed, with balance chamber) and the 


(Continued) 


appropriate volute case to build the proper 
The manufac- 
turer states that by such interchangeability 
of components process pump users can cut 


111R Rotary Dryer. Hardinge Co., Inc., 
offer the Ruggles-Coles pilot plent unit for 
small capacity or laboratory operations. 


112R Vertical Shaft Drive. Called MotoRe- 
duceR this vertical speed reducer from 
Philadelphia Gear Works, Inc., 
single casing & bolted-on motor construc- 
tion, 


has unique 


1124 Diaphragm Control. For use on low 
pressure applications requiring changes of 
fractions of inches of water (pressure) 
See list of features. Mercoid Corp. 





A.1.Ch.E. MEMBERSHIP 


Brochure—“Know Your Institute’ — 
tells objective aim and benefits to 
chemical engineers who join this 


nation-wide organization, includes 


membership blank. Circle number 


55 on Data Post Card 











113R Steel & Alloy Plate Fabrication. 
Featured, the 42 ton stripper built by 
Downingtown tron Works, Inc., specialists 
in heat exchanger & steel & alloy plate 
fabrication. 


114R Mixers. The Alsop Engineering Corp 
portable mixer may be clamped in place on 
any open vessel. Sizes 1/20 to 71/2 hp 
Choice of motors & materials of construction 


114 Rare Earth & Thorium Chemicals. 
Lindsay Chemical Co. can make prompt de 
livery of these materials whether you need 
a gram or @ carload 


pump for intended service 


inventory on replacement parts up to 85%. 
In addition to reduced capital investment, 
the user gets greater versatility and the op- 
portunity to have always the most efficient 
pump for every liquid service 
Types DL and DM are available in dis 


How you can order or 
‘assemble the pump 
with the construction 
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115R Analysis Systems. A data file on 


complete analysis systems is available from 
Arnold O. Beckman, Inc. 


116L Stainless Steel Tubing. Tube Methods, 
Inc. stainless tubing has now had atomic 
experience added to that in other fields. 
Diameters .050 to .625 in. O.D. 


117R Mixing Equipment. See the list of 
features offered in the Simpson Mix-Muller 
from National Engineering Co. Controlled 
mixing results in effective materials utiliza- 
tion 


118BR Aero Spray. Called Marla Spray 
Penetrating Oil & available from the Rothian 
Corp., material said to be more effective 
then ever. Has advantages of 
penetration, speed, economy, etc. 


118L Squirrel Cage Motors. Called Vari 
dyne a new simple means for simultaneous 
U. S. Electrical Motors, 


assured 


speed variations. 
Inc. 


119R Spray Dryers. For 
test runs Nichols Engineering & Research 


custom drying 


Corp. can meet your requirements with their 
Nerco-Niro service. 

120TL Paper Machinery. 
list of units available for making paper 
United Paper Machinery Corp 


Investigate the 


1208 Steel Plate Structures. 
Works, Inc. build to your specifications 
Requests for information invited 


Posey Iron 


121R Wire Cloth. Anti-corrosion wire cloth 
& wire cloth parts are the specialty of 
Newark Wire Cloth Co. Catalog 


| 


charge sizes from | in. through 4 in. and 
capacities up to 800 gpm 

The concept of component interchange- 
ability illustrated by this line of pumps has 
been the subject of several recent articles 
in CEP. See articles by D. S. Ullock in CEP 
for May, 1955 and January, 1956 as well as 
articles by Lawrence, Brand and Murdock in 
CEP for April, 1956. 

(Continued on page 102) 
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CHECK your Data 
Service requests on 
the handy postcard 
on page 95 to 


p> GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 











122k Heat Exchangers. Standardized for 
quick delivery & designed to meet exacting 
requirements, stainiess stee! heat exchangers 
from Doyle & Roth Mfg. Co., Inc 


123R Hydrocarbon Resins. if you com 
pound rubber consider Panarez hydrocarbor 
resins. Available in flaked or solid form 


Pan American Corp. 


124. Industrial Periscopes. Kollmorgen 
Corp. units ere used at the major atomic 
installations. Check the list of advantages 


& custom features 


125R Protective Coatings. Atles Minera! 
Products Co. produces 4 protective coating 


for every purpose. Ask for further data 


1264 Oil & Water Coolers. Paracoi!l type 
P exchangers are aiding in the solution of 
industrial problems. Davis Engineering Corp 


an make prompt delivery 


1278 Laminated Fiberglas. Available from 
Schori Process Div. of Ferro-Co Corp. lolyte 
tanks, crocks, & ducts febricated to your 


specifications 


127TL Spray Nozzle. Spraying Systems Co 
48-page catalog includes @ unit sure to meet 
your requirements. Complete with per 


formance deta 


12784 Flow Indicator. Provided with « 
dual scale for water or air Schutte and 
Koerting’s Fig. 18123 ball flow indicator 
Made of bronze in sizes for V4 to 2 in 


pipe connections. 


128BR Portable Filters. Recommended for 
small batches where sludge or filter aid is 
required, the Ertel Engineering Corp. port- 


able un. 


128TL Precision Bore Stirrers. Units heve 
interchangeable parts. Styles to meet every 
aboratory need. Wilmad Giass Co 


129R Vertical Pumps. From Lewrence 
Pumps, inc vertical top-suction liquid 
oxygen pumps. Fabricated from metals not 


affected by extreme low temperature 


130L Multi-Wash Collectors. The high ef 
ficiency of Multi-Wash units has caused dust 
fumes, acid gases & odors to yield. Infor- 
mation available. Claude B. Schneible Co. 
131R Chlorination. Wallace & Tiernan, Inc 
chlorination system corrects problems 
caused by elgee growths in your process 
Their Harchem Division offers sebecic acid 


with outstanding feetures 
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When your process 
runs a temperature 


ASK ABOUT 


EAT 
ANGERS 


; 


The most efficient heat exchangers are 


designed for the job. The problems of thermal 
shock, corrosive liquids and gases vary so 
widely that only a tailored heat exchanger can 























give real assurance of safe, long use 


Industrial offers complete design and manu- 
facturing service. Experienced engineers will 
give you fast accurate answers to the avestions 

















of size, single or multiple pass, concentric tube, 
or tube bundle, series or parallel. industrial's 
plant is large and versatile 

able to machine and 

“a fabricate any required mate- 


rials... and ship completely 





assembled exchangers 


On your next heat transfer problem call 
industrial, for experienced engineering. 


In advance— Write for 
“Heat Transfer Equipment 
Bulletin 600-2. 


” 


INDUSTRIAL 


FILTER & PUMP MFG. CO. 


Ogden Avenve Chicago 50, Iilinois 





products- 


advertised in this issue (Cont.) 
Wath bibs Whe t CHA 
1328 Jet Mixer. Called Hi-Speed, the 
Hermas Machine Co. jet mixer has 4 shear 
ing action which breaks down agglomerates 
to particle size 


132k Thermocouple Insulators. Claud 5 
Gordon Co. Serv Rite units assure you of 


plus values 


1338 Rotary Pumps. SierBeth Gear & 
Pump Co. Hydrex pumps can be direct-con 
nected to 1,800 rev./min., capacities | t 
350 gal./min. to 500 tb./sq. in 


1356R Spray Lubricant. Called Marie, this 
open gear spray lubricant said to outlast 
ordinary lubes 5 to |! Sticks to metal 


Rothlan Corp 


13584 tLeboratory Glassware. Be sure to 
get highest quality laboratory glassware by 
sing Diamond D Blue Line from Doerr 


Glass Co 


135TR Rotary Pumps. Available from stock 
a low-cost, low-volume pump for corrosive 
liquids It's the Eco Engineering Co. All 


Chem rotery pump 


135TL Materials Control. The new Roto 
Bin-Dicator mounts outside the bin at any 
angle Explosion-proof UL. listed units 
available. Also the Bin-flo Aerator. The 


Bin-Dicator Co 


136TL Demineralizers. if water is used in 
your manufacturing operations learn how 
the Barnstead Still & Demineralizer Co. can 
help you maintain purity 


13681 Adjustable Sprocket Rim. A long 
list of advantages results from use of the 
Babbitt Steam Specialty Co. adjustable 
sprocket rim with chain guide 

137TR Stills 
water problems stills & demineralizers may 
Barnstead Still & De 


mineralizer Co. has a@ unit for every pure 


To solve the large variety of 
both be required 


water need 


1378 ‘aminates. Bonate glass reinforced 
polyester, epoxy, & phenolic laminates are 
used in fabrication of ducts, pipes & ventile 
tors to cut installation & maintenance costs 
Carl N. Beetle Plastics Corp 


139R Automatic Tank Gauges. Use of 
these units in the petrochemical service in 
sures accuracy & safety. Varec units from 
Vepor Recovery Systems Co. have many 
other advantages. 


140L Nuclear News. Walter Kidde Nu- 
lear Laboratories are industry consultants 
on applications of nuclear technology 
Some of their current projects are listed. 


141R Chemical Engineering Catalog. 
Whether you need data on washing ma 
chines or other chemical equipment consult 
CEC published by Reinhold Publishing Corp 


141L Plastic Pipe, Fittings & Valves. Van 
ton Pump & Equipment Corp. offers three 
lines of these units which give excellent 
corrosion resistance & are economical to use 


142L Gaskets. Garlock Packing Co. has 
available more than 2,000 units. Gaskets 
are Teflon-jacketed for resiliency & chemical 


resistance 


143R Tray Dryers. For wet powdered sen 
sitive or unstable materials there is @ unit 
available from C. G. Sargent’s Sons Corp 
Details on request 


144BL Process Heat & Radiation Problems. 
Astra offers R & D services for investigating 
possibilities & evolving methods. Nuclear 
Technology folder 


144TL Process Units. Artisan Metal Prod 
ucts, Inc. can supply you with process units 
for both pilot plant & processing equipment. 
Ask their engineer to call 


145TL Books. The Ronald Press Co. offers 
three new books. See the list with descrip- 
tions of contents 


145R Pumps. if you need efficient, care- 
free service you can depend on SSV pumps 
from Frederick Iron and Steel, Inc. Check 
list of features 


DEVELOPMENTS OF THE MONTH (Continued) 


57 Ultrasonic Flowmeter, A new ultra 
sonic flowmeter, manufactured by the W. L 
Maxson Corp., measures mass and volume 


rate and totalization for any liquid 


Simultaneous readout of mass flow rate 
mass totalization, volumetric flow rate, volu 
metric totelization, and fluid density can 
now be obtained in a simple direct-reading 
instrument especially designed to measure 
fluid flow accurately at high transfer rates 
as in fuel gaging for aircraft and missiles 

This new instrument utilizes ultrasonic 
energy to determine the volume or the mass 
of fluid passing through a smooth-bore 
sensor that interposes no obstruction to free 
low of the fluid and therefore causes no 
additional pressure drop. it will handle up 


, to 720,000 Ib. or 90,000 gal. of jet fuel per 


hour at an accuracy of 1% 

The sensor for a four-inch line is only ten 
inches long and weighs only ten pounds 
Detailed data are available from the manu 


facturer 


Continued on page 104) 
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14584 Nuclear Engineering. A home study 
course on nuclear engineering has been pre 


pared by Institute of Scientific Studies 


14681 Filters, Blenders, Packagers. Bowser 
Inc. systems speed liquids from receipt to 
delivery. Equipment on lease or purchase 


146TL Compressed Gases. Custommixed 
Geiger Counter gases are the products of 
The Matheson Co., Inc. Cylinders in four 


different sizes 


157TR Packings. Durametallic Corp. pack 
ings are self-lubricating, long-lasting & save 
at point of sealing. Data file 


157BR PVC Plug Valve. For reduction of 
costs in handling corrosive fluids, Tube Turns 
Plastics, Inc. plastic plug valves. Sizes 1/2 
to 2 in. Free booklet 


158BR Diaphragm Pump. if it's tough to 
pump investigate the T. Shriver & Co., Inc 
diaphragm pump. Easy to inspect & clean 


158L Spray Nozzles. A complete selection 
of spray nozzles for washing, cooling 
processing & other applications fabricated 
by Binks Mfg. Co 


159R CO, See how CO, can work for 
you. Combined with Liquid Carbonic Corp 
know-how it does many important jobs 


159TL Pumps. For use in pumping liquids, 
gases & slurries without corrosion or con 
tamination investigate the wavelike motion 
of the Sigmamotor Inc. pump 


159BL Jet Equipment. Whether your need 
is for steam jet ejectors, condensers, or 
vacuum equipment the Jet-Vac Corp. can 
supply your needs 


160L Filters 
accurate test equipment. Aijrpure filters 
tested for 99.95% efficiency. Flanders Mill, 


Inc 


Filter efficiency is based on 


161R Chill-Vactor Units. The Croll Rey 
nolds Co., Inc. Chill-Vactor systems are 
economical the year ‘round. No moving 


parts—no lubrication—low maintenance cost 


1BC Process Pumps. Milton Roy Co. con- 
trolled volume pumps range in capacity 
from 3 mi./hr. to 45 gal./min., pressures to 


50,000 Ib $q.in 


OBC Mixers. Mixing Equipment Co. are 
specialists in fluid mixing. Read their sug 
gestions for outsmarting fluid mixing costs 
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Technical Literature @ 
ERE ee) 
equipment- 


1 Centrifugal Pumps. A complete line 
of cradie-mounted centrifugal pumps is 
described in a new Ingersoll-Rand bulletin 
Rating and performance tables are shown 
for the entire line along with cross-section 
views of design features. Pumps described 
have capacities from 5 to 2,800 gpm and 
pressures of 10 to 525 feet total head 


2 Electric Motors. U. S. Electrical Motors 
has just released «a new bulletin with 
descriptions and full<olor illustrations of 
open-type Uniclosed designs, totally-en 
closed and explosion-proof types, Vari 
drives, Syncrogears, & right-angle worm 
gear models 


3 Suspension Hopper Scale. Cumulative 
weighing from either a series of feeders or 
a single hopper is possible with an auto 
matic suspension-type hopper scale an 
nounced by Richardson Scale Co. Available 
in seven models, from 33 cu.ft. to 200 
cu.ft. with capacities up to 6,000 Ibs 
Circle number 3 for complete details. 


4 Grain Shipping Scale. Large volumes 
of free-flowing grain can be rapidly & 
accurately weighed by automatic bulk 
grain shipping scales described in 4-page 
bulletin offered by Richardson Scale Co 
Capacities from 15 bu. to 25 bu. of grain 
per weighing. Accuracy within 1/10 of 


oe 
1%. 


5 Bagging Scale. Power-driven belt-fed 
bagging scale will sack 25, 50 & 100 Ib 
bags at rates up to 15 bags a minute 
Specially adapted to handle all types of 
dry feeds. Richardson Scale Co 


6 Sanitary Ferrotraps. Permanent non 
electric magnet separators specifically de- 
signed for installation in liquid processing 
equipment Provide low-cost, effective, 
sanitary protection against contamination of 
product or machinery damage by fine iron 
and tramp iron. Bulletin from Eriez Manu 
facturing Co 


7 Plastic Tubular Guard Lucite tubular 
guards replece metal guard rods for pro 
tection of tubular gage glasses on liquid 
level gages. Features are greater safety & 
protection and better visibility. Available 
in standard design, lengths to specification 
Jerguson Gage & Valve Co 


8 Variable Speed Drives. New Twin-V 
tandem belt design introduced by Worth- 
ington Corp Advantages are: compact 
compounded sheave design, automatic 
positive belt tensioning, constant speed 
regulation, automatic belt tension indicator 
and driving pin construction. Bulletin giv 
ing all mechanical and operating details 
furnished 


9 Plastic Pipe, Fittings, Valves PYC 
(unplasticized, unmodified polyvinyl chlor- 
ide) pipe & fittings offer outstanding 
chemical resistance, are light in weight, 
normtoxic and non-flammable Styrene-<o- 
polymer pipe & fittings are tough, with 
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Chemical Engineers Appreciate 
Armstrong 
Better Approach to 
VAPORIZING PROBLEMS 


Vertical Stee] Vaporizer 48” x 6’ 
Reboiler Type. Capacity 10,000 
gals. of butane per hour, in 
shell; steam inside tubes 


Built as straight vaporiz 
ers or combined vaporiz 
ers with built-in super 
heating sections 


For Ammonia can be furnished with tube bundle of SS 304, on 


SS 304L, to assure freedom from corrosion 


We make also two basic types of vertical bayonet vaporizer, Type 
One—general purpose—for field use in vaporizing propane or bu 
tane. Type Two—heavy duty, using heavy TEMA R type of con 


struction for refinery or chemical plant construction 


Heavy duty type built specially to suit the individual case, rugged 


refinery construction, well suited to both Chlorine and Ammonia 


We Invite 
Your Inquiries on 
Vaporizing Problems 


RICHARD M. ARMSTRONG CO, 


"Ss 2. 
¥ hy 
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equipment- 


high impact strength, offer broad chemical 
resistance, & are non-contaminating to food 
products or sensitive chemical solutions 
Bune N pipe, fittings & valves can hendle 
many orgenic and inorganic solutions at 
temperatures up to 225° F. Catalog from 
Venton Pump & Equipment Corp. 


10 Single Plane Swivel Joints. Designed 
primarily for hydraulic & pneumatic service, 
these leakproof, flexible connectors are 
offered in Va", Ve", Vo", & %” sizes 
Joints are of compact, lightweight, unitized 
construction with steel sleeve and alumi- 
num casing. A special plastic backup ring 
with O-ring static seal provides leakproof 
seal. Further information sent on request 
by Berco Manvfecturing Co. 


1! Industriai-Hospitel Ambulance. Smal! 


electric-driven ambulance unit for industrial 
plant use. Ample space for attendant and 
for stretcher, oxygen equipment, medical 
bag, etc. Details from West Coast Machin 
ery, Inc. 


12 Liquid Level indicators. Yarway remote 
indicators give accurate, instantaneous, eye 
readings at any plant 
location. Widely used 
boiler applications, they are approved by 
the Power Boiler Code. Four-page bulletin 
from Yarnall-Waring Company 


14 Centrifugal Pumps. An improved line 
of ASH Hydroseal pumps for hydraulic 
ash handling systems described in data 
sheet from Allen-Sherman-Hoff Co. Uses 
photographs, schematics & line drawings 
to illustrate design, construction & opera- 
tion of these abrasion resistant pumps 
Capacity tables & related data includes 
friction loss in pipe & fittings 


15 Differential Refractometer 
brochure from Barnes Engineering Co. con- 
cerns itself with @ complete description of 


convenient 
in high pressure 


level 


An 8-page 


® Technical Literature 


iO micue 


this new differential refractometer. Dis- 
cusses theory & principles of refractometry; 
measurement of refractive index, its sig- 
nificance when done continuously for 
process industries. 


16 Combustion Control Handbook. Key 
components of combustion control systems 
described in detail with diagrams. Com 
plete “dictionary” of control terminology 
Cleveland Fuel Equipment Co 


17 Separators. Capacity charts, cross-sec- 
tional diagrams, description of all types of 
heavy-duty separators. Centrico, Inc 


18 Granulator, Mode! 542 granulator with 
high speed mechanical drive providing both 
rotary and oscillating motions available from 
Arthur Colton Co 


19 Flammable Liquids Safety Manual. Char 
hazards and safe handling of 
flammable liquids discussed in series of 
brochures from Protectoseal Co. First three 
sections with cover binder sent on request, 
other sections will follow automatically 


acteristics, 


Descriptive bulle 
Many 


20 Process Instruments. 
tin from Beckman Instruments, Inc 


pictures. 


21 Compressor Trouble Shooter, Booklet 
from Worthington Corp. helps to locate & 
correct troubles in common air-cooled & 
water-cooled compressors 


22 Chromatograph Date. Schematic dia 
gram, other technical data on new vapor 
phase chromatograph contained in bulletin 
offered by Consolidated Electrodynamics 
Corp 

23 Variable Speed Drives. 8-page bulletin 
from Worthington Corp. contains selection 
information on variable speed drives. Engi- 
neering features, remote controls, etc 


24 Vacuum Pumps. Several bulletins avail 
able from Schutte & Koerting on SK Steam 
Jet Vacuum Pumps 


DEVELOPMENTS OF THE MONTH (Continued) 


58 Electro-mechanical Assembly Kits. Serv 
oboerd electro-mechanical assembly kits are 
intended to help the engineer in design and 
development work. Appropriate components 
are quickly and easily assembled to test, 


correct and finally prove the design of 4 
control system, computer sub-assembly, mo- 
tor drive gear train, or any other setup 
combination of electrical and 
components. Servoboard kits 

combine hangers (stand- 

ard sizes for almost 
commercial elec- 


requiring «4 
mechanical 


every 
tronic servo component) 
shafts, gears, couplings, 
adapters, clamps, 
clutches, differential, 
cam and microswitch, 
pulse disc, load disc, 
limit stops, terminal as- 
semblies, dial assembly 
or handcrank. Three kits 
are available, depending 
on specific needs. A 
twelve-page brochure 
will be sent by the 
Servo Corp. of America 
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25 Drain or Sampling Valves. Two-pege 
data sheet gives details and features of new 
drain or sampling valve in sizes from % in. 
up to 2 in. Jerguson Gage & Valve Co 


26 Centrifuges. Technica! 
scribes nozzle type centrifuges 
tured by the Sharples Corp. 


27 Blowers. Four-page bulletin 
selection charts and other engineering in- 
formation on “Standardaire” blower, adap- 
table to either vacuum or pressure service 
Read Standard Corp. 


28 Centrifugal Pumps. Catalog sheet with 
“rate of flow” chart, other technical details 


on Bart “Flex-Seal” centrifugal pumps. Bart 
Mfg. Corp. 

29 Expension Joints. 72-page catalog on 
complete line of packless corrugated expan- 
sion joints. 150 photos, many tables & 
charts. Zallea Brothers. 


bulletin de- 
manufac- 


contains 


30 Pressure Filters. Dorr-Oliver Hi-vrate 
pressure filters are designed for high capac- 


ity water filtration. Bulletin. 


31 Process Control Instrumentation. Feed- 
beck Controls, inc new brochure 
describing of design tech- 
niques in the servo mechanism field. 


32 Butterfly Valves. Specification sheet on 
line of V-port butterfly vaives announced 
by Hagen Corp. 

33 Digital Flow Rate Indicator. Fischer & 
Porter announce # new direct-reading dig- 
ital indicator designed primarily for use 
with turbine flowmeters. Details on request 


offers 


latest systems 


34 Remote Metering System. Bulletin de 
scribes features, scplications, future expan- 
sion proviticns of simple remote metering 
system with “plug in” construction. Sparks- 
Withington Co. 


35 Rotary Pumps. Performance and selec 
tion charts, tables on friction loss, pressure, 
viscosity conversion, etc. in 24-page catalog 


Foster Pump Works, Inc. 


36 Solid Shaft Motor. Vertical shaft con 
nection for directly applied power simplifies 
hookup and uwnitizes motor with driven 
machine, insures positive alignment & quiet 
operation. U. S. Electrical Motors, Inc. 


37 Mixers. Specifications, 
tures, on complete line of double paddle 
change-can mixers described in new bulletin 
from Cincinnati Hildebrand Co 


38 Demisters. Chemical & petroleum ap 
plications, engineering and installation data. 
Bulletin from Otto H. York Co 


39 Stainless Steel Equipment. All types 
of stainless steel equipment custom built 
for the processing industry. Illustrated 
catalog. O. G. Kelley & Co 


operating fea 


40 Spray Rinse Valve. Glassed steel! valve 
manual cleaning of glassed 


Pfaudier Co 


eliminates 
steel reactors. 


41 Humidity Instruments. Conversion 
tables of wet & dry bulb temperatures & 
psychrometric tables contained in 22-page 
bulletin from the Bristol Co. Also informe- 
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CHECK your Data 
Service requests on 
the handy postcard 
on page 95 to 


BP GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 











tion on indicating, recording, & automati- 
cally controlling wet & dry bulb instruments 
& psychrometers 


42 Buyer's Guide. Al! types of corrosion 
resistant equipment ere described in the 
latest edition of the Pfaudier Co's Buyer's 
Guide. Emphasis on glassed steel equip 
ment. 


43 Digital Computer. The Librascope LPG 
30 is @ general purpose electronic digital 
computer smaller than the average desk 
with speed and memory capacity compar 
able to those of much larger computers 
Applicable to many chemical 
Details available from 


Low price 
processing needs 
Librascope, Inc 


44 Continuous Filters. Complete line of 
continuous filters—string, scraper, horizontal, 
precoat, & roller discharge types. Bulletin 


from Filtration Engineers, Inc 


45 lubricating Systems. Trabon Engineer 
ing Corp. specializes in centralized lubri 
cating systems for all types of process 
applications. Complete catalog will be sent 


Many tables and charts 


46 Kettles 


for the chemical industry 


New catalog on line of kettles 
Steam-jacketed 
kettles, mix cookers, pressure cookers, tilt 
ing kettles, vacuum kettles, etc. Copper & 


Brass Works 


47 Meters & Controls. Over one hundred 


measuring, transmitting, receiving, record 
ing, and indicating instruments are described 
in an 8-page bulletin from Bailey Meter Co 
48 Multi-wash Collectors. Chart 


and dimensions of 


giving 
capacities multi-owash 
collectors contained in bulletin from Claude 
B. Schneible Co. 


47,200 cu.ft. /min 


Capacities from 575 to 


49 Instruments. lilustrated catalog from 
Minneapolis-Honeywell Regulator Co. con 
tains condensed descriptions of all types 
of industrial instruments and references to 


detailed literature 


50 ThermoPanel Coil. The Dean Thermo 
Panel Coil replaces pipe coils, tubing coils, 
and jackets in solving steam or other heat 
Ing and cooling problems. More efficient 
job at Dean Products, Inc 
Bulletin 


lower cost 
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for 
Immediate 
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HATBORO, HOUSTON, CHICAGO 


OR LOS ANGELES 


Predictable performance floats per- 
mit Flowrator Meters with true per- 
centage scales to be carried in stock. 
You benefit from F&P's years of 
hydraulic research by getting ac- 
curate meters quickly. 


Greater flexibility of use is assured 
by the ease and simplicity with 
which new flow factors may be de- 
termined on changes in fluid serv- 
ice, Capacity may also be altered 
by revising metering float weight 
and yet, the same metering accu- 
racy is maintained, 


Advantages of 
specifying F & P Meters: 
@ Highest quality—same as made- 
to-order, extended shipment in- 
struments. 


@ Prompt delivery—most items 
shipped the same day the order 
is received. 

@ Economy —standardization on 
percentage and inter- 
changeable parts, minimizes 
spare part problems. 


scales 


A wide variety of flow indicators, purgemeters, trans- 
mitters, recorders, controllers and pressure instruments 
are available from stock. Write today for Catalog #2 
and complete information. 


Fp FIscHER & PORTER 





1196 County Line Road, Hatboro, Pa. | 
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WHAT'S DOING IN INDUSTRY? 


UNIQUE SODIUM-DEUTERIUM POWER REACTOR 
TO BE INSTALLED IN ALASKA 


Highly significant reactor develop- 
ment is authorized under AEC’s 
Power Demonstration Reactor Pro- 
gram. 


Key: A sodium-deuterium reactor 
operates at high efficiency on low- 
enriched fuel, or in plants of 50,000 
kw capacity or higher, on natural 
uranium. 


have 
used graphite as a Now, 
AEC has approved the negotiation of a 
contract with Chugach Electric Asso- 
Anchorage, Alaska, and the 
Nuclear Development Corp. of America, 


So far, all sodium cooled reactor 
moderator. 


ciation ot 


for a power reactor of 10,000 kw capac 


ity using heavy water as moderator, 
coolant and slightly en 
fuel 


be located at Anchorage 


liquid sodium as 
riched uranium as Che plant would 
Significance of this development i 
threefold 

@ Alaska is a 


where atomic 


high-cost power area 


power could become eco 


nomically competitive sooner than in 


most areas of the country 


e@ The low-enriched fuel of the re 


actor type makes it an attractive rea 


tor tor foreign use 
has 


ideal by 


e The sodium-deuterium reactor 
considered nearly 
but ha 


a lack of technological knowledge 


long been 


nuclear experts, lagged due to 
T he 
new reactor will be both a research tool, 
the technol 


type to actually 


to gain more knowledge of 
and the first of it 
operate 


ORY 


Advantages 


Advantages claimed for the sodium 
cooled, deuterium moderated reactor are 
impressive : 

1) It operates on a low-enriched fuel, 
or, in plants of 50,000 kw capacity or 
over, on natural uranium, 

2) The reactor is suitable for power 
generation over a wide range of power 
levels without radical design changes 

3) It provides a long fuel lifetime 
and a high burnup of contained U-235 
(50% ) and produced plutonium (25% ). 
Plutonium is produced in sodium-deu 
the 


plutonium atoms for each four | 


three 


1.235 


terium reactors in ratio of 


itoms undergoing fission, 
+) The 


ment fuel and high burnup opens the 


combination of low enrich 


prospect of disposing of spent fuel ele 


i 
ments without reprocessing in the event 
that chemical reprocessing costs remain 
higher than the value of the fuel to be 
recovered 

5) By using sodium coolant, the rea 
tor will deliver heat at very high tem 
peratures without high pressures—heat 


will satisfy demands of modern high 


efficiency turbine systems. 
6) Entire 


under low pressures, obviating need for 


reactor system operate 
large, expensive pressure vessel. 
ofter 


light 


7) Heavy water moderator 

more efficiency than graphite or 
water since heavy water absorbs fewer 
neutrons, and the moderator can be rr 


moved easily and quickly, 


Disadvantages 
ystem include 


sodium and 


Disadvantages of the 
the necessity for keeping the 
deuterium separated at all times, making 
pipes 


some los Or 


it necessary to use stainless steel 
to enclose the sodium at 
long a major 


itates the 


efficiency. Corrosion 
problem of the system 

teel. Result 
Heat loss 


moderator are 


neces 
use of stainless a certair 
neutron loss carried away 


in the ilso a disadvan 


tage 


Economics 


Engineers of Nuclear Development 
Corp. predict that full devel 
this type of 


power plant capable of 


pment « 


reactor will result in a 


producing ele 
tricity at a cust of 7 mills /kilowatt 
10.000 kw 


project 


hour 
in plants as small a 

The 
vided into three phases. 7 
the 
The second pha eis fit 


Chugach been di 
¢ first pha t 
covers initial design and develop 
il devel 


And 


tart-up 


ment, 


opment and engineering design 


the final phase is constructior 
and operation. At the end « 


it is proposed that each of the three 


f each phase 


parties involved will have the option of 


determining whether results of the con 
pleted work justify the continuation of 
the project 

If it 
ject, the total assistance requested of the 
AEC will be a $18 
325,000. The title to itsel 
would remain in AE( 


is decided to con plete the pro 
maximum ot 
the reactor 


h inds 





A miniature oil refinery hos been installed in 
the atomic pile at Brookhaven National Labora 
tory by atomic scientists of the Atlantic Refining 
Co. By means of a “loop” reactor, which permits 
continuous flow of petroleum samples through the 
pile, they are able to simulate refining condi- 
tions under the influence of atomic radiation 
Here, two Atlantic men are inspecting the “loop 


before inserting if into the pile 


sseeey 
+d 


beeoee 
' . 


A contract to design a one-cycle emer- 
gency nuclear power plant for the 
Corps of Engineers’ Research and De 
velopment Fort Belvoir, 
Va., has been awarded to Walter Kidde 
Nuclear It is expected 
that the design will be completed in 


bout f ) 


Laborator 1¢s, 
I aboratories 


seven months 


Gasoline has been produced by Esso 
Research with the use of gamma ra- 
diation. indicated that the 
work done to date has been on a purely 
basis Sut 


l $50 has 


small-scale 
spending more than 


experimental 
Esso is currently 


$1 million annually in nuclear studies 
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A new approach to the development 
of better petroleum products is seen 
by Universal Oil Products in the 
start-up of the world’s first private 
nuclear reactor. the 
Armour Research reactor, UOP expects 


Part-owner of 


great advances in nuclear work with 


petroleum 


Entering the radiation field, Archer- 
Daniels-Midland has purchased a half- 
interest in the Applied Radiation 
Corp., a producer of electron 


iccelerators and other electronic equip 


linear 


ment C) 


Continuing its development of a neu- 
tron generator, Tracerlab is now di- 
recting the design of this device 
toward use in oil well logging. |: 
addition to the instrument's potentia) 
use in oil well logging, Tracerlab claims 


the 
uses in other 


variety of 
an 


generator offers a wide 


scientific fields 
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Pumping Progress Report 
AGILE’S Plastic Ductwork i adipic yk ae tb om 


Costs Less...Has Longer 
Service Life Than 
Stainless Steel 








PUMP INSPECT 


are 


ION, MAINTENANCE AND REPAIR 
s t frequen ignored by 


} 


NALIZED FLUID—END: 





excellent eal 
both speed and « 
maintenance A: 


ALDRICH Pump Co 


AGILE’S Plastic Installation 
OI osccicess -cceee $491.00 


® Service ....................Still in use after 


3 years IN MAINTENANCE 


essibility 





Stainless Steel Installation 
© Cost . A de $581.00 
® Service ... Only 16 months 


PROBLEM: This company was using a type 19-9 
stainless steel stack for venting the fumes on a 
sulphuric acid tank. This stack was installed at ECONOMY OF MAINTENANCE 
an original cost of $581, was no longe; serviceable ™ 4M maintenance. 


ntenance 


after 16 months because of corrosion. 


SOLUTION: The company replaced the stainless 
steel installation with a plastic structure of equal 
dimensions for $491.00. The new stack still in 
perfect condition, has a life expectancy of many, 
many years. 





with American Agile. Many years of research and Sectionalized fT! 
wide practical experience have made American developed by the ALDRICH Pump Cc 
Agile experts in the fields of plastics and corro- Aldrich 

s10n prevention. 


Whenever you have a corrosion problem, check THE DIRECT FLOW PRINCIPLE, 
luid—en 
Engineers have become 
Known as the people to see about 
For detailed information be certain to your tough pumping problem: We 
write for your free brochure . AA-4 have never turned down a 
challenge. 

5 pgs ig 

Mii. FURTHER INFORMATION 


trys ‘rhe 
a ‘ sift 


TTT. ZC 


bad 


oe ee, Sade 


AMERICAN AGILE CORPORATION 


Plont ond General Offices * $461 DUNHAM RD. - MAPLE HEIGHTS, 0 ) The Aldrich 





Mailing Address, ® O. BOX 168 + BEDFORD, ¢ sordon Street 


Chemical Engineering Progress 





The heat transfer and protess units 
shown are only a very a of the 
many designed and fabridated by 
Manning & Lewis Engineeting Co. 
every year. 


This confidence must be warrabted: 


Our customers have proof, from long 
association that their heat exchange 
and process equipment will be 


DESIGNED 
++ for Top Quality Performance 


ENGINEERED 
++. for Economy and Efficiency 


FABRICATED 
+++ With strict adherence to specific 
tions and drawings 


These claims are for US to 
prove! Send us your next 
job for quotation. 


We are accustomed to 


working with all ferrous 
and non-ferrous metals. 


32 Ogden Street 
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NUCLEAR NEWS 


si RE ER AAI tb ire Med» bac CE. la 


A new $2 million radiation physics 
laboratory will be .constructed at Du 
Pont’s Wilmington, Del., Experimental 
Station. 
rhe new laboratory, expected to be 
ompleted by January 1958, will be 
taffed by Du Pont’s engineering de 
partment and will provide additional 
facilities for long range research on the 
urement of radiation and ab 


ater 


On a single charge of uranium fuel, 
the prototype nuclear power plant for 
the atomic submarine ran 66 days and 
nights at full power without shut- 
down. The magnitude of this can be 
een if it is considered that this number 
of hours of full-speed operation (1600 
hours) would have taken the Nautilus 
at full speed around the world and some 
distance farther without refueling. Such 
a trip would have used 1,600,000 gallons 
of diesel fuel in a diesel submarine, 
which, of course, the bmarine could 


Ca 


The most powerful isotope radi- 
ography machine ever developed for 
portable field work has been delivered 
to the Newport News Shipbuilding and 
Drydock Co by the Nuclear Systems 
Division of The Budd Co. Employing 
the radiation from a 50-curie cobalt-60 
source, the machine may be ed to 
detect possible defects in atomic reactor 
shielding 

Called the Multitron, the machine is 
capable of penetrating very heavy se 
tions of steel, lead and other materials 
can accomplish the same job as a 2-mil 
lion-volt X-ray machine, although it 
costs much le Remote control allows 
the source to be expo ed at distances 
up to fifty feet from the operator with 
com] lete iter 
Isotope Specialties Co., Inc., Burbank, 
Cal., has been acquired by Nuclear 
Corp. of America, Inc. Nuclear Corp., 
one of the first companies dealing 
primarily in commercial peacetime uses 
of atomic energy, has acquired by the 
purchase a line of tagged chemicals 


including over 150 products used daily 


in a wide variety of industrial and in- 
l as com- 


vestigative pro edures, as wel 
plete facilities and staff for the syn- 
thesis of a wide number of organic and 
inorganic radiochemicals 0 
A nuclear research laboratory will be 
built by the General Atomic Division 
of General Dynamics Corp. on San 
Diego city-owned mesa land. In a re- 
cent vote, some 85% of the voters of 
San Diego approved the transfer of the 
land for the laboratory. 0 
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The second largest cesium-137 gamma ray source 
2,000 curies) was produced in the remote con- 
trol cell shown above at the Ook Ridge National 
Laboratory. Produced by the Union Carbide 
Nuclear Co.-coperated laboratory, the source was 
made by chemically recovering the radioactive 
cesium from nuclear wastes, converting the cesium 
into dry cesium chloride powder, and pressing 
the powder into compact pellets. Three of the 
pellets were combined to make the fina! radic- 
tion source in the remote contro! cell. Cesium- 
137 is the most important long-lived (about 30 
years) gamma ray emitting isotope found in the 
by-products of nuclear fission. This source will be 
used by the Univ. of Michigan 


Largest and most modern plant de- 
voted to the processing of monazite 
sand into rare earths and thorium 
has just been built by Davison Chemical 
Co. Division of W. R. Grace, and its 
afhliate Rare Earths, In Che plant 
at Curtis Bay faltimore, Md., 
made of an 


cost 


$2 million since use was 


existing building. Processing capacity 
is from 15 to 25 tons per day of mono 
AEC, O 


zite sand. Thorium will go to 


Two loans totalling 8,000 pounds of 
natural uranium metal, plus neutron 
sources, to be used in connection with 
expanding instruction in nuclear engi 
neering, have approved for the 


University of Florida and the Virginia 
AEC 0 


been 
Polytechnic Institute, by 


AEC has issued a permit for the con- 
struction of a developmental nuclear 
power reactor by General Electric in 
Alameda County, Calif. 
GE's new atomic laboratory, the 


Located at 
reactor 
will be a boiling water type contained 
na gas-tight building, will operate ini 
tially at a power level of 3,000 kw., will 


use U-235 enriched uranium as fuel. O 


The first reactor to be installed at a 
European university for training en- 
gineering students in nuclear science 
will be constructed by AMF Atomics, 
Inc., a subsidiary of American Machine 
& Foundry, for the state of 
Bavaria. A reactor, it will 
be built at Munich's Tee Hoch- 


schule 0 


German 
research 


hnische 
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Here are two good examples of our work 


in high-nickel castings! 


raz DURALU | 


Chemical Engineering Progress 


These are in the Duraloy HT group 
calling for Ni 33.37 percent. We've 
gone as high as 68% nickel on 
some castings where extremely 
high temperatures and very severe 
corrosive conditions had to be re- 
sisted. The important factor con- 
cerning castings for exceptionally 
high temperatures is that they must 
retain their structural form under 
load. 


Knowing just how much nickel 
to put in and how much chromium 
and other alloying elements de- 
pends to a large extent on experi: 
ence .. . and it is experience that 
we can offer you for the castings 
you need. We've been producing 
static castings since 1922 and cen- 
trifugal castings since 1933, being 
among the pioneer founders in 


each class. 
if you would care to have our 
metallurgist study your casting 


problem, we shall be glad to have 
you call upon us for the service. 


i. 
COMPANY 








| NUCLEAR NEWS 


Wits elinbis a 


. . 
Programmed Process Weighing aa ! ae 
Glengarry Process Weighing Systems—for timed, automatic weigh- A large new uranium processing mill, 
and two smaller ore processing plants 


ing of dry components into the process stream—build profits, pay ‘It be built by Union Carbide Nu 
wi ui y Union Ca - 


for themselves in a surprisingly short time. . 
‘ clear Co., under a new contract with 


Precise formula control—versatility—rapid operation AEC. Union Carbide will operate the 
processing plant at Rifle, Colo., a few 
miles from its present mill. The two 
smaller plants will be located at Slick 
Rock, San Miguel County, Colo., and 
Green River, Emery Count Utah 
he contract to engineer, procure and 


Customized Systems for small! 
and large operations. Recom 


for modernizing existing ar- 
rangements 


mended for new installations or rc 


Glengarry experts are ready to 


W : construct for all three plants has been 
advise you rite to: GLE GARRY uwarded to Catalytic Construction Co. 0 


PROCESSES-INC BAY SHORE -N-y- 











Continued activity of Vitro Corp. in 
the atomic energy field includes a new 
uranium mill at its present Canons- 


burg, Pa., location. To t more than 
JPL...AN ESTABLIGHED CENTER OF ' 18 anit } 
$1 million, the new mill will be the 





GUIDED MISSILE RESEARCH AND DEVELOPMENT first commercial premasy Uranium pros 
essing plant in the Eastern | Che 


new mill will also give Vitro’s installa 





tion new facilities for a recently deve 
oped solvent extraction process which 
offers increased efficiency. The new 
plant will double the old facilities i 
size, and will allow technical and re 
ugent grade chemical productior 
Another new development at Vitro is 
an agreement between Vitro and Four 
Corners Uranium Corp. of Denver that 
provides, as its major part, that Four 
Corners will ship uranium ore from its 
Utah mines to the Salt Lake City mill 
of Vitro Uranium Co. Four Corners 
will start with a minimum of 3,000 tons 
per month and may increase to a maxi 
mum of 12,000. The agreement extends 
for as long as Vitro operates the Utah 
mill and Four Corners has minable ore 


bodie 2) 


The Consolidated Edison (New 
York) nuclear power plant at Indian 
the Jet Propulsion Laboratory's prime objective is to obtain basic Point, N. Y., will have major por- 
information in the sciences related to missile development Its tions designed and engineered by 
program also includes fundamental research in most of the Vitro Corp.’s Vitro Engineering Divi- 
sion. The plant, which is the first full 


As a respected nucleus of scientific research and development, 


phy Sic al sciences 
The work at JPL includes a search for new propellants and scale privately-financed nuclear plant in 
the world, will furnish the first nuclear 
new materials, and the investigation of basic concepts and proc . - 

produced electric power to New York 


esses in both chemical and nuclear propulsion City - 


J 


Exceptional opportunities for original research under ideal 


working conditions have resulted in an effective group of scien The hottest “hot lab” in the country 
tists and engineers devoted to the attack on problems of the future will be built at Southwest Research 

Institute in San Antonio lo cost 
JOB OPPORTUNITIES NOW AVAILABLE FOR $600,000, the “hot lab” will be built 
as part of the nuclear powered aircraft 


SOLID STATE PHYSICIST ® MECHANICAL ENG 
program of Pratt and Whitney being 


CHEMISTS © NUCLEAR PHYSICISTS © CHEMICA 
APPLIED MATHEMAT i done at the Institute. The building will 





Write today for further information contain two test cells, each capable of 
handling up to 100,000 curies of cobalt 


60, one of the most powerful sources 


JET PROPULSION LABORATORY of radiation known. The lab will be 


built into the side of a hill, will test 





A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY the action of radiation on fuels and 
PASADENA, CALIFORNIA lubricant | 
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A 2-million-volt Van der Graaff par- 
ticle accelerator for nuclear research 
in the petroleum industry has been 
purchased by Magnolia Petroleum Co. 
To be used in the company’s Field Re 
search Laboratories in Dallas, the a 

celerator was manufactured by Hig! 


Voltage Engineering Corp., Cambridge 
Mass 


Magnolia already applied an ear 


lier Van der Graaff in the analysis of 
elements in core samples, cuttings, crude 


ous and other earth specimens 


Two loans totalling 11,000 pounds of 

natural uranium metal, plus neutron 

sources, to be used in connection with 

expanding instruction in nuclear en- 

gineering, will be made by AEC t 

MIT “and the City Callege of the PILOT PLANT ROTARY DRYER 
City of New York [ 

panes iin: cibinih: ten timeenai ol The Ruggles-Coles Pilot Plant Dryer is designed especially 
Babcock and Wilcox to design, fabri- for laboratory use or for small capacity unit operations requir- 
cate and operate a liquid metal-fueled ing a continuous or intermittent drying step. Each unit 
reactor experiment, contingent on ne 


gotiat 
gotiation of 


al 


@ Is mounted on a structural steel base 
@ Has removable “knockers.” 


@ Provides for easy changing of shell 


rotation speed or shell slope 


@ Is available in stainless steel or other q 
corrosion-resistant materials 


@ Requires only fuel supply and power 
connections to be placed in operation XH-XF SINGLE-SHELL 


@ Is easily moved from place to place, 


At Lynchburg, Vo., is the nation’s first privately 

financed plant built exclusively to manufacture 

nuclear reactor fuel elements and related nuclear It is available in three models: 
products. Highly modern, the new Babcock & 

Wilcox facility wos built and is operated with (1) XH-XF single-shell, direct (as fired 


Il necessor atet recaution 1 k 
oF aoumary eately pressetens, Giew, wor dryer. Arranged for either parallel or 
men complete a melt in the induction melting 


furnece used in fuel element fabrication counter-flow operation, Bulletin AH. 71 _—— 
(2) XB double-shell, indirect-heat, gas- 
fired dryer for drying without contamina XB DOUBLE-SHELL 
tion. Volatiles removed with only limited 
dilution, Bulletin AH-472. 


(3) XC steam-tube indirect heat dryer. 
Can be connected to any available steam 
supply or furnished with a 3-HP steam 


generator. Bulletin AH-473. 


For complete information write Depart- 


ment 40. 
XC STEAM TUBE 


Dravo Corp., Pittsburgh, Pa., will be 
installation contractor for an atomic 


energy reactor at Westinghouse Elec- 
tric-Duquesne Light Co.'s Shipping- 
rt nuclear plant. Dravo will start 
pit Ber sce Bigg prc COMPANY, INCORPORATED 


work immediately on the multi-million 


llar installation. The reactor at Ship 


i pressurized water one, will YORE, PENNSYLVANIA ~- 240 Arch St. 2 2* Main Office and Works 


} | i I 


thin a 200-ton pressure New York + Toronto « Chicage * Hibbing « Houston + Salt Lake City «+ San Francisco 
0 
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IT’S EXTREMELY 


“SENSTIIVE” 


MERCOID 


DIAPHRAGM CONTROI 


FOR LOW PRESSURES 


HAS HERMETICALLY SEALED 
MAGNETIC MERCURY SWITCH 


Here's a diaphragm operated pressure 
control for use on low pressure appli 
cations where the control is required 
to operate from changes of fractions 
of inches of water (pressure). Ic has 
many applications such as for operat 
ing from changes in drafe conditions 
(either forced or induced;) to operate 
from slight changes in head pressure; 
for high or low alarm devices on air 


or gas lines 


OPERATING RANGES—six ranges 
1-40” 


vacuum with sensitivities varying from 


available from 0-1” pressure to 


O1” pressure to 0.2” vacuum depending 


upon range selected 


CIRCUIT ARRANGEMENTS 


models available to accomplish the fol- 


several 


lowing Operations 


ONE MAGNETIC 


switch contact opens on increase 


SPST—USING 
SWITCH 
of pressure or switch contact closes on increase 
of pressure.’ 


STAGE OPERATION—SPST USING 
TWO MAGNETIC SWITCHES —" open 
both switch contacts on increase of pressure’; 
“close both 
pressure ; 

other on decreas, 


witth contacts on increase of 
close one switch on increase an 
open one switch on in 


crease another on decrease 


CASE STYLES 
lowing conditions 


three types to meet fol 
Indoor (general pur 
pose), Outdoor (weather resistant), and 
Hazardous Locations (explosion proof) 


WRITE FOR BULLETIN No. 13 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, lil. 


| NUCLEAR NEWS 


f ta: als | 


| A $2 million contract for the engi- 
| neering and construction of the largest 
| pressure vessel of its type ever built 
York Ship- 
General Electric. 

steel atomic re- 


has been awarded to New 
building Corp. by 


Ihe vessel, a welded 


| actor tank, will be used at GE’s 180,000- | 


| kw Dresden nuclear power station near 
The vessel will have a 12-ft. 
approximate 


Chicago 
8-in. inside diameter, an 
height of 42 ft., and will stand upright 
inside a steel sphere 190 ft. in diameter. 
When filled, the vessel will hold some 
278,000 Ibs. of water 0 


The accumulation of material result- 
ting from the rapid growth of unclassi- 
fied research in the atomic energy field 
has made it necessary for the American 
ociety to hold a winter meet 
ing, December 10-12, at the Sheraton 
Park Hotel, Washington, D.C. Authors 
desiring to present papers at the meet- 
send titles and 
time to Dr. 
L. D. P. King, Los Alamos Scientific 
Laboratory, P.O. Box 1663, Los Alamos, 
N. M., by October 1 C 


Nuclear 


ing are requested to 


estimates of presentation 


Step-by-step aid to engineers and sci- 
| entists in designing reactor shielding 
is contained in a manual of techniques 
AEC 
| and made available to industry through 
the Office of Technical Services, Dept 


and data published recently by 


of Commerce O) 


A low-level beta counter for routine 
radiochemical measurements has been 
developed by Isotopes, Inc., Westwood, 
N. J. A low-background counter, the 
instrument will measure all but the 


softest beta emissions CJ 


_— — —s. 











Manufacturers of controls for pressure, tem- 

perature, liquid level, float, mechanical oper- 

ation, etc. All equipped with hermetically 
sealed mercury contacts. 











Welders put the finishing touches on steel shell 
for the vapor container of the Army Package 
Power Reactor which ALCO Products, Inc. is 
building for the AEC at Fort Belvoir, Va. Ex- 
pected to be in operation eorly in 1957, the 
reactor’s vapor container is 64 feet high and 
36 feet in diameter, with walls of %-inch steel 
plate that will be reinforced with two feet of 
concrete. Being built under the first price-fixed 
contract awarded by AEC, the reactor is a 
2000-kw. pressurized water type designed so that 
components may be carried anywhere in the 
world by air and assembled at the destination. 


Philadelphia 














VERTICAL 
SHAFT DRIV 


For a compact, neat and sturdy self- 
contained Vertical Speed Reducer, the 
Philadelphia MotoReduceR is tops in de- 
sign, construction and operation. The 
unique single casing and bolted-on 
motor construction makes mount- 
ing and installation very simple, and of 
course, it eliminates base plates and 
couplings. The planetary, in-line reduc- 
tion gears provide a rugged drive cap- 
able of withstanding severe overload 
conditions . . . Other features are: wide 
bearing span, permitting use of long, 
unsupported vertical shafts; Exclusive 
"“dry-well" construction, which prevents 
oil leaking down output shaft 

Philadelphia MotoReduceRs 
supplied for output speeds from 9? 
R.P.M. to 420 R.P.M. with standard 
motor speeds . . . Units up to 100 H.P 
are available—and a full range of 
horizontal units can also be supplied. 


can be 


For complete 
information, 
send for 32 
page Catalog 
MR-54 


phillie gear* 
PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 
Offices in oll Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS 
LUMITORQUE VALVE CONTROLS 
FLUID MIXERS + FLEXIBLE COUPLINGS 


Virginio Geer & Machine Corp. « Lynchburg, Ve. 


Page 112 Chemical Engineering Progress September, 1956 





INDUSTRIAL NEWS 

Oe ..4 : , ad 
UREA PLANT USES NEW 
PROCESS 


New urea plant of Standard Oil 
Co. of Ohio on-stream at Lima, O., 
is first plant in country to utilize 
the Inventa-Vulcan process. 


Part of Sohio’s $18 million petrochem 
icals installation at Lima, the new urea 
synthesis plant was designed and built 
by the Vulcan Engineering Division of 
Vulcan-Cincinnati, Inc. (formerly Vul- 
can Copper & Supply Co.), to use the 
Inventa-Vulcan process. This process 
is the Inventa process developed at the 
urea plant of Holzversuckerungs, A.G., 
Switzerland. Vulcan licenses the prox 
y and Canada 
lean, the process is 
characterized y simplicity of design, 
ease and flexibility of operation, and 
high purity of product. As evidence, 
Vulcan points to the fact that within 
six hours after start-up, the Sohio plant 
was producing high quality urea with 
no clogged lines or contamination 
Phe latter is of particular significance 
since one of the traditional problems in 
urea synthesis has been corrosion. Vul 
can claims that > new process elim 
inates corrosion, and the fact that metal 
content of Soh product is less than 
half of rigid industrial specifications 
1¢ company’s claim 
operation at Sohio, 
Vulcan has used esign and operation 
bas for the tower that comes from 
Friederick Uhde GMbH of Dortmund, | 


Germany 


Up she goes!...at Sinclair's new UDEX Plant built by Badger Manufacturing Company 


42-ton stripper... by Downingtown 


Diameter: 6’ 1.D. @ Total Height: 133’ 3” @ Shell Thickness: “% 
Material: Carbon Steel ¢ Total Weight: 42 tons « 40 Bubble Cap Trays 


Fabricated at DOWNINGTOWN IRON WORKS for Badger 
Manufacturing Company. Stress relieved...spot X-rayed... Code 
stamped. Field erected by Badger Manufacturing Company at UDEX 
Plant of Sinclair Refining Company, Marcus Hook, Pa. Send for 
Bulletin PF and learn more about Downingtown engineering ex 


perience and fabricating skill. 


Downingtown Iron Works, Inc. 


HEAT EXCHANGERS STEPL AND ALLOY PLATE FABRICATION 


106 Wallace Ave., Downingtown, Pennsylvania—Branch Offices: 
As part of the $57 million capital expenditures 
program for improvements of plants, equipment 
and processes during 1956, Eastman Kodok has York 17 * 271 Hanna Bidg evelar ‘ 7 
built this giant outdoor distilling column for dis ee a ee 208 ; < p . FAs 
tilling out solvents of high purity of its Kodok 
Park Works in Rochester, N. Y. In the picture, 
heavy duty cranes combine their power to lift 
the 7-ton top section into place 


1458 S. 66th St, Milwaukee * 52 Vanderbilt Ave., Room 203 New 


4 W. Peachtree 5 NW 


Roosevelt Bidg 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND soO.ios 
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PROMPT 
DELIVERY 


A GRAM 
OR A CARLOAD 


OXIDE 


(SEVERAL GRADES) 


FLUORIDE 


NITRATE 


AND OTHER SALTS 


GADOLINIUM 
SAMARIUM 


EUROPIUM 


AND OTHER 


SEPAPRATI 


WRITE FOR TECHNICAL 
DATA 


World's largest 
producer of rare earth and 
thorium chemicals for commercial 


atomic energy vse and industrial applications 


[ JNDSAY (HEMICAL (OMPANY 


282 ANN STREET, WEST CHICAGO, ILL 
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INDUSTRIAL NEWS 


A process that beams two-million-volt 
electrons at a silicone gum and almost 
instantly converts it into silicone 
rubber has been devised by We 


house Electric 


Experiments conducted in the past 
two years in South Texas indicate 
that treating the soil with trace min- 
molybdenum, 


erals copper and 


timulates the growth of legume 


may increase torage production 


ciently to be of econor mportance 


to the area 


A contract to design and install new 

cuprous chloride manufacturing facili- 
ties for the Henry Bower Mfg. Co. 

been iwarade t 

Leonard nsult 
York 


high 


Philade Iphia ha 
Brown, Blauvelt and 
ing engineers of Ne N 


facilities will produce a purity 


product 


Industrial steam turbine generator 
manufacturing capacity, and mechan- 
ical drive turbine capacity, is being 
expended by General Electric at th« 
Lynn, Mass., plar expat 


modernization 


‘ omp iny 5s 
sion and 


years, will cost $23 million 

The price of pure silicon has been 
reduced $30 a pound by Du Pont 
New $350 a pound an 


the company 


price will be 


planning 


te meet im 


The new steel and titanium chemical milling 
pilot plant at Turco Products is designed to serve 
three purposes. it will serve as a research center 
for development of new 
chemical forming of steel and titanium 
also be used for the preliminary forming of pro 
totype ports for prospective users of Turco’s 
And it will help train personnel of sub 
licensees. The pilot plant, which is a joint effort 


with North American Aviation, duplicates actyval 


techniques in the 
it will 


process 


production conditions 


Chemical Engineering Progress 


MIX LIQUIDS 
in any container 


You can do hundreds of mixing 
jobs at low cost You ean get 
xing in no time 
Alsop Portable 

to clamp in 


rapid, uniform mi 
at all with an 
mixer It’s enay 
Place on any 
Can @CASIiV ane 

to the corre 
service Many 

in various 


your 


Man y 


sizes | i**” > on 


plant 


models to from 
your 
materiais 


A leor 


”g today use coupon 


choice of motors 


of construction d for 
Mixer Catal 


below 


for the mi 
might require 


WRITE FOR MIXER CATALOGUE 


FP OC SCSOSOOSS8S8SE828828228282285 


ALSop ENGINEERING | 


CORPORATION 
1107 Gold Street, Milldcle, Connecticut 


Please Send Me Your Cateleg of Alsop Mixers 
Nome 

Compony 

Address 


City Zone Stote 


| VV. Wien a@lti 20). 6 le) z 


September, 1956 





INTRODUCE 1130 BHP 
GAS TURBINE 
Clark Bros. propose gas turbine as 


combustion chamber for process heat 
with low-cost power takeoff from 


simpler, 
more accurate control 
of oxygen in 


shaft 


BOILERS...FURNACES...KILNS...DIRECT-FIRED HEATERS, ETC. 


with Ginolld, 0. Beckman 


complete Analysis Systems! 





Arnold O. Beckman, Inc leader dev | ‘ Vv ec trumentation 


for accurate oxygen control — now offers complete analysis systems for high 


er combustion efficiencies at lower fuel costs 


These field-proven systems are already being used by progressive opera 


tors to boost profits, cut costs — and they will make the same savings for uu 


They consist of Analyzer, and Sampling System — all in one compact installa 


outdoor location. For 


upplied 


tion suitable for indoor or severe temperature cond 


tions, heated cabinets can be 





Industrial leaders watch a deme nstration run of 
Clark Bros.’ Mark TA gas turbine at a recent 


showing in the company’s Olean, N. Y plant 






































Chemical Process Applications 


The diagram (above 
coming sample gas is first then passes throu 
Separator where the condensables and lids are removed. The resulting 
under pr ire thn Selector Panel (for 
Sampk then into the Analyzer wi 


Analyzer may be 1 


dry sample gas flow 
“Zero,” “Span” and 
oxygen content is qu 
standard recorder or 

“4 peed, simpli 
ng air-fuel ratios, with important 


) fuel and operating costs! 


ANALYZERS 
Profit Builders for industry 
1020 Mission 
South Pasadena 


Street 


California 
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— 


- - eer ” 
NEARLY 10 MILES OF TMI 
TUBING IS PROVING ITS 
WORTH ON THE NAUTILUS! 


_— 


TMI TUBING IS ALREADY 
UNDER ACTIVE TEST FOR 
APPLICATIONS IN THE AIR! 


aA 


TMI TUBING IS BASIC 
IN AMERICA’S FIRST 
COMMERCIAL NUCLEAR 
ENERGY ELECTRIC 
POWER PLANT! 


Se 


a 





@ 7 MI's Atomicl uperience 1s al your service from 
the initial plans to the final proven specifications 
Specializing in stainless steel and special alloy 
tubing-——in small diameters, 050" to .625" O.D 
with tolerances as close as .0OT" when required 


TUBE METHODS INC. 


METALLURGISTS © ENGINEERS © MANUFACTURERS 


PA 
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In a paper presented before the 
recent A.I.Ch.E. National Meeting in 
Detroit, R. M. Boarts, professor of 
chemical engineering, University of 
Tennessee, emphasized the present 
need for three types of engineers: 


e 1—Design engineers capable of 
carrying out all phases of reactor 
design. Such men cannot be produced 
by undergraduate courses. They 
must have a solid grounding in at 
least one branch of engineering plus 
additional mathematics and specific 
training in advanced nuclear theory 
and practice. 

e 2—Engineers in nuclear tech- 
nology other than design, such as 
fuel reprocessing or radiation prob- 
lems. Here a chemical engineer with 
a modest amount of additional study 
is sufficient 





e 3—Engineers to do work in nu- 
clear installations which would not be 
essentially different from the work 
they do in other industries. 


Of these three categories, by far 
the greatest demand is for the first 
type, which might be called the truly 
“nuclear” engineer. 


In this fact lies a major problem 
of education for nuclear engineering. 
While the universities can, and do, 
turn out engineers for the second and 
third categories, they cannot, for the 
most part, train the first type as yet. 
This job is in the hands of the Na- 
tional Laboratories and industry. 

The future of the entire industry 
rests with solving the problems of 
adequately training engineers for the 
nuclear field 








Ke NUCLEAR TRAINING 


NEEDED: Three types of engineers for 


nuclear industries. 


residents and deans of accredited 
comand colleges and univer itie 
plus leading nuclear educators, gathered 
at Gatlinburg, Tenn., September 5 to 


problem of accelerating 


thrash out 
the training-preparation for men to man 
our nuclear installations and accepted in 
principle $3 million plus in “no-strings”’ 
Government aid 

the 


Gatlinburg Confer 


AEC’s Division of 
Development 
the American 
Education, was 


Purpose ot 
ence organized by 
Reactor 
originally by 


uggested 
society ol 


and 


Engineering to provide 


and univer 


AEC 


programs ol 


an opportunity for college 


ity administrators and educa 
tional personnel to discu 
education and training for science and 
engineering students planning a nuclear 
The Conference 
also to the AEC to launch its 
proposed “aid to the universities” pr: 

backed by more than $3 


1957 


energy career served 


enable 
gram which i 
million (for 


AEC Announces Program of Aid to 
Universities 

A large-scale planned by 
the AEC Educational Training 
Program, Division of Reactor Develop 
Prime movers and chief 
istrators of the AEC program are John 
F. Kaufmann, Chief of Technical 
Assistance Section, Division of Reactor 
Development, and Harold L. Walker, 
for many years head of the Department 
of Metallurgy, University of Illinois 


program is 
and 
admin 


ment 


the 
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Budget Authorized 
In February, 1956, an 
ot $5 583.000 was approves 
the fi year 1957 


breakdown is as follow 


ippropri ation 
| by Congress 
} * Proposed 


lor cal 


1. Faculty Training 
2. Student 
3. Traveling Le« 
4. Engineering Open House at 
National Lab 
Assistance to Cs 
(Equipment an 
Aids) 
6. Nuclear 
Other A 
School of 
and Engineering 
Oak Ridge School of 


I t hr logy 


\ ssiatarce 
tureship 


leones 
1 Teaching 
+ 000.000 
100, 000 
350,000 


Materials 


stance 
' 


Nuclear 
OOO 


nn 


OOO 


TEACHING ONLY-—-NO RESEARCH 


Of the above budget break: 
5 and 6 apply t t re 
to the 
types of 
facilities whicl > AE! 


universitie progt 


training iT 


ire 


Subcritical and training reactors 

Radiation detecting, monitoring and counting 
Similation of reactor heat transfer 
Demonstration of material compatability 


*A gront to an institution may not exceed 


$350,000. Byproduct nuclear 
available at 20% of list price, other 
materials on loan but not to exceed $50,000 in 


materials will be 
nuclear 


value 


September, 1956 





Chemical processing of fuel materials 
Analysis for U, Th, Pu and fission products 
Waste disposal & hazards 
Reactor simulators 

given tof 
purchase « nd or the erection 
building the equipment to 
be furni t of laboratory 
demonstr teaching pur 
pose only . the intention ot! 
the program le pilot plant unit 
velopment. The equip 
titute in 


ment outright grant 


to the coll and universities involved 


Over-all Objectives of AEC Program 


(EC ommi ! Willard F 
I bhhy in addr ing 1e onference 


stated obje *s I he over-all edu 


1. Partially fulfilling the AEC’s manpower re 
quirements in nuclear energy technology 

2. Assisting colleges and universities in filling 
their expected roles in nuclear education and 
training 

3. Filling temporary gaps in the Nation's in 


dustrial requirements for trained personnel 


irter 


d doe 


Conference Program 


ior tarted with several papers 
the present need for trained 
onnel in Government as well as in 


private nuclear energy program An 


entire day 4 voted to the educa 
Ridge and 
Other 
vered educational work being 
Speakers 
included memb ‘ } AEC and it 


ind representa 


tional prog 1 ol I ik 
Argonne National Laboratories 


paper cr 


carried out in the universities 


dustry 


Educational Opportunity for Practicing 
Engineers 


he d ubling 

re al 

Technology 
(ORSORT 
ORSORT 


otter 
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The advantage of preparing dry, wetted 
or plastic materials in a Simpson Mix 
Muller is written in savings. Controlled 
mixing cannot fail to result in effective 
utilization of raw materials. Adequate 
control over moisture, alone, can mean 
the difference between an unwieldly re- 
ject ratio and a profitable mixing opera- 
tion. See how these four outstanding 
features of the Simpson Mix-Muller are 
designed to save you time, labor, ma 
terial, power, maintenance and money 


1. BOTTOM DISCHARGE * STATIONARY PAN. Mix- Muller 
power is used to mix none is wasted to move 
mochinery or material moss. Muller and plow ac 
tion clears pon quickly, thoroughly 


2. SPRING LOADED MULLERS allow muller pressure 
to be adjusted to the type and density of moterials 
fo be mixed. You reduce mulling time, build desired 
properties faster 


3. SAFE, EASY to OPERATE and MAINTAIN. You get 
lerge batches prepared in minutes. Design is simple, 
rugged. intense, but slow speed, action extends ma 
chinery wear life. Maintenance people welcome the 
self cleaning action 


4. MOST THOROUGH MULLING ACTION EVER DEVELOPED 
Thorough dispersion affords high yield of even trace 
elements and optimum utilization of mixing proper 
ties. High muller pressure to area ratio (see chort) 
@ssyres most mulling per revolution 


WRITE FOR Bulletin on “Mul- 
ling for the Chemical & Process 
Industries’ today! 


. SIMPSON 
S MIX-MULLER 


Division 
Engin 


Here’s why 


 MIX-MULLER® 


is today’s 


BEST BUY 


MIXING 
EQUIPMENT 


NATIONAL 


eering Company 


652 Machinery Hall Buliding 


Chicago 6, Illinois 


Mixing and the integration of mixing facilities is our business. 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated gredes of 
membership in A.|.Ch.E. recommended for election by the Committee 
on Admissions 

These names are listed in accordance with Article Ill, 
of the Constitution of A.I.Ch.£E 

Objections to the election of any of thece candidates from Members 


Section 8, 


and Associate Members will receive careful consideration if received 
before October 15, 1956, at the office of the Secretary, A.I.Ch.E., 25 
West 45th Street, New York 36, N. Y 


Associate Member Doggett, Somuel H., Jr., 
Tex 

Aldred, Alfred H., Jr., Nashville, Darst, William E., Lowisville, Ky 
Tenn Davis William Ray, Aflanta, 

Allen, Frank C., Jr., New Orleans, Ge 


Orange 


simultaneous speed 
variations 


le 
Aller, Robert S., Stamford, Conn 
Bohr, Franklin A. 
Idaho 


Weiser, 


Edenboum, Martin |. New Bruns 
wick, N. J 
Micheel M., 


Epstein, Columbus 


Ohie 


Barbee, Jack W., Beaumont, Garnet R., Nashville 
Tex Tenn 

Barrett, John €E., Jr.. Pensacola, Fleck 

VARIABLE OUTPUT SPEED Fla Po 


Boumonn, James E., San Francisco Galanti, Anthony, Berwick, Pa 


: Calif Golletti, Robert L., los Angeles 
: Blaisdell, John L. Amherst, Colif 
1 Moss Gatchell, Paul . Midland 
Blaustein, Milton, Brooklyn, N. Y¥ Mich 
Eowmon, Walker H., Whiting, Georgiou, Constantinos, Wilming 
- 7 ind Del 


fon, 

Boyd, David M., Brownsville, Gilbert, Sheldon S., New York 
Tex N.Y 

Chicago, Ill Goldstein, D. J, 


Brown, Joseph L., Vienna, W. Va Que., Can 


: 
| 


Finney 


Edwin G., Jr Have 





Brooks, William T McMastery:!« 


ontinucd on pag 





VARIDYNE 
POWER UNIT 


ALTERNATOR 


OPEN GEAR 


SPRAY LUBRICANT 
NOW 


you can obtain 
variable speed from 
AC squirrel cage motors 


By the use of AG induction motors at the point of 
power application, Varidyne now provides the sim- 


plest and most dependable variable speed multiple 
drive system obtainable, The Varidyne power unit 
varies the speed of every motor in the system equally 
and simultaneously, Automatic control for the sys- 
tem is also available, For full information about how 
Varidyne works, its versatility, its ruggedness and 
what it can do for you, write for our illustrated 
Varidyne booklet No, F-1910. 


U. S Moror: MOTORS 


Send for Free Varidyhe Booklet 


Use on all Gears not running in Oil 


Absolutely Nothing Else Like It! 
OUTLASTS ORDINARY LUBES 5-to-1 
Sticks to Metal 
ECONOMICAL — Spray container reduces 


lasting filr One can covers approximately 25 s 
face with no 
HEAVY DUTY 


there is for open gears 


EASY-TO-USE—No fuss 


waste 


The finest extreme pressure adhesive lu 


no muss Ease of apr ation 


er 


covrages and assures complete lubrication « oper 


gears 


CLEAN-No drip no thro 
excess lubricant. Will not drip i 
SPRAY —Assures perfect lubricati 
get-a!t areas 


w off ne ea up of 
nm hot or steamy eareas 


on even to the most hard-to 


HANDY—Marla Spray Lubricant can be 
Eliminates the brush, peddle or any 


carried easily and is 
always ready for use 
S$. ELECTRICAL MOTORS Inc ceP.9 


: preheating 
O. Bex 2058 Terminal Annex, Los Angeles 54, Calif, or Milford, Conn 


VERSATILE—A superior lubricant also for cams, reciprocating 
chains, sprockets and cables 


actions, mono rails, guides, 


Prices F.0.B. Your Plant 
12-ounce Cans $10.74 
12-ounce Cans 21.00 


Case of Twelve 


Jobber inquiries invited. Manufactured and guaranteed by 
ROTHLAN Corp. 3618 Laclede Ave. St. Louis 8, Mo. 


Case of Six 


ZONE STATE 


ee ee ee ee ee we ee oe ee 
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NUCLEAR TRAINING 


a 
comme | Eystom Drying 
ke 


r ORSORT ill ta 


leges 


x months at approve: ol 
universities and the second rm 
ORSORT. The college eee 


® 
Dryers 


six months at 
ty phase of the course will 
be unclassified while the 
ORSORT will cover cla 


ntrated to 


and univer 
six months at 
ihed subject 
take advan 
tage of the unique facilities a: 


and will be 


NIRD 


To meet your requirements for 
large tonnage custom spray dry- 


est techn | Oak 
By this split stem, the numbe 
tudents accepted per 


reased from the present 


year can 
120 to 240 


How to Get Into ORSORT and ANL 


net 


by the Comn 


(,overnmen 


ing, small and large scale test 
runs and batch testing, Nerco- 


Niro offers, at Netcong, New 
Jersey, the most completely 
equipped facility of its kind. Dry- 
ing equipment includes: 


ontractor i 


1. 32° diameter laboratory unit. 
2. 7'-6" diameter pilot size unit. 


3. 16'-0" diameter commercial 
larly size unit. 
firm, it 


and other « Our plant incorporates: 


Expert engineering supervision 
Process steam throughout the plant 
Jacketed feed pipes 

All stainless-stee! equipment 

A large warehouse 

Railroad and truck sidings 

Modern materials handling equipment 


employing c will be 


attac hed t 


mipany 
graduates ol chool 

students from industry will be free 

to the mnat the 


iring 


ind 


id know ¥Y gained d 


; tudy.* 
rhe International School of Nuclear 
tab 


pri 


nginecring was ce 
Marcel 1955, 


commitments 


Rateune ood 
hed a yo . +" PILOT SIZE UNIT 
irily te Ifill 

under the residen ms for Peace 

ibout 75% of 


We invite you to take advantage of the great savings 
in expense, time and labor that are possible through 
using this Nerco-Niro service. 


Write for Bulletin No, 232 
for a more detailed description. 


Progran \ \rvonne 
the student 


i eign nationals 
In April, 19 


Argonne program 
e tor the part 
University 


ollege hoth 


* nuclear reactor Under 


» revised plan, students take one 


Nichols Engineering & Research Corp. 
Nerco-Niro Spray Cryer Div. 
70 PINE ST., NEW YORK 5, N. Y. 
Laboratories: Netcong, New Jersey 


State 


r of work at Pen 
irolina State and the 


s $2000 


¢ Tuition 


On the Job Training 
At Brookhaven, Arg 


and certain other nat 


Nichols Engineering & Research Corp. - Nerco-Niro Div. 
70 Pine Street, New York 5, N. Y. 


mne, Oak Ridge, 


onal laboratori« 
industrial employees are gaining speci 


perience through temporary wo 


Please send me more information on your spray drying 
laboratory services. 


rrangements. Par pan 
either rece 
*} 


NAME 


* inquiries should be directed to: Or. H. M 
Roth, Director, Research and Development Divi 
sion, U. S P.O. Box 


E, Ook Ridge, Tennessee 


CO. NAME 


Atomic Energy Commission 


STREET 
(( onlinued 


ciTy 
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CANDIDATES 
GET INTO BOOMING PAPER BUSINESS (Continued from page 118) 


Out Vewr te Menay To Wer Gordon, John $., Dayton, Ohio Murphy, Robert F.. Pork Forest, 
Hoeske, Don C., Lovisville, Ky uw 
AUTOMOBILE PANEL BOARD MACHINERY—75 TONS/ Hayden, Kenneth D., Richland, Neville, Gordon H., Birminghom 
24 HOURS. NEW 1955-—ONLY USED 10 MONTHS. COST Wash Ala 
OVER 1 MILLION—SELL AT ENORMOUS SACRIFICE Huflmon, Robert J., Dallas, Tex O'Bryan, Henry M., Niegora Falls, 
REMOVED FORD MOTOR CO., DEARBORN, MICHIGAN Humphrey, Donald W., Whiting NY 
Ind Oubre, Robert R., Freeport, Tex 
Preparation equipment Hurt, Lewis J., Old Hickory, Pattie, Barton D Jr Waynes 
! 1955 Medel Victory Beater-——-for treating fibrous material, refining Tenn boro, Va 
ane preparing complete with 400 HP and controls—tully push inbody, Gerald Ww. Lincoln, Pillow, Sidney J., Houston, Tex 
a Neb Potts, Larry D., Athens, Ga 


Forming Machine irwin, Dausey B., Arlington, Va Rabke, R. F., Jr., Baton Rouge, 


l——1955 Model Machine for forming fibers with incorporated resins Jackson, Henry E., Chattahoochee le 

inte continuous sheets, 126” wide slitting and trimming into panels : . 4 

all automatic—-complete with electronic controle—-motors——pumpe, et« Fla Reider, Jack R., Baker, Ore 
Katucki, George A Brooklyn Reynolds, Robert. Scotia, N. Y 

Automation System N.Y Roe, Thomas J., Anchorage, Ky 

l-—American Mig. Automation System for automatically handling Keller, Harry N., Baltimore, Md Rotella, Joe P., Nashville, Tenn 

the above panel boards on 24 second cycle. Complete with suction . 2 ‘ 7 

equipment——-motors——controls. This system feeds the panel boards Kirkman, Burton L., Richmond, Royce, Frederick H., Port Angeles, 

to hydraulic presses below 


Ve Wash 
K lton, G ta E., Stonington, hlin, le R B., Two Rivers, 
Hydraulic 16 Opening—-Hot Plate Presses "hee - — —— a oe a 
‘ 
Twe-—-1200 Ton HPM Presses-——size 100" x 12 Each press handles 
15 sheets of panel board at one time—with automatic loaders and Konopinski, Virgil J., Toledo, Ohio Schrage, F. Eugene, Riverside, Iii 
unloadere——each press has 6 cylinders—200 psi—with pumping Lieberman, S$. Jack, Edison, N. J Simms, David R., Webster Groves, 
unite —200 HP motors, et« all complete Lobsinger, Ralph J., Richland, Mo. 
Wash Smith, Alan T., Overland, Mo 
loehr, Clifford Edward, Somers, Smith, Lee W., Columbis Falls, 
lowa Mont 
| C., Jr. Mad - 
Above equipment removed from Ford Motor C« Dearborn, Michigen Matthews, Robert L., Dayton, Ohio Tate, Wilson . — 
McCartney, Alan J., Midland, Tenn 
Entire automobile panel board mill shut down Space needed for h R l r Cit 
new car models Mic Thomasson, , exos "y, 
McFarland, Harry D., Stillwater Tex 
Write—Wire—or Call Olla Townsend, Clarence R., Whittier, 
McGuire, Jimmie L., Elk City, Calif 
Okla Troy, Michael, Pittsburgh, Pa 
CHARLES J. Di CARLO, UNITED PAPER MACHINERY CORP McKinstry, Donald G., Van Nuys, Tse, Harold, Columbus, Ohio 
Lockport, New York Telephone 4-8862 Calif Vance, William H., Seattle, Wash 
Morenberg, Allan, New York, Werschky, Donald, Whiting, 
mm Ve Ind. 


Trimmers 
1~~-Mater—-126" slittere—for trimming panel boards to size 





p () S F y Posey’s experience in producing welded 


steel plate structures dates back to 1910...so 

FRACTI 0) N ATI N G Posey has the experience as well as the 
facilities to design and fabricate almost any 

type of structure required by your industry. 

TOW F R S Trust Posey to build to your most rigid 
specifications. Your request for information 

or estimates will receive immediate attention. 


ILLUSTRATED 
8 Diameter 70 High 
Skirt and Trays 


bial JiMelile Mal tele, 





POSEY IRON WORKS, INC. 


Steel Plate Division Lancaster, Penna. 
New York Office: Graybar Building 
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NUCLEAR TRAINING 


(Continued from page 119) 


ome cases, may be attached to the staff 


of the Laboratory 


Such “on-the-job” arrangements ben- | 


efit the Commission programs by 
bringing it 
wise available to it. On the other hand, 
individuals involved in this type of pro- 
gram receive invaluable training oppor 
tunitie 

Industrial personnel have been par 
ticipating in increasing numbers in pro 


grams of Commission contractors. The 


period of participation averages one 


year. During the last year, 38 engineers 


entists completed participation of | 


nd 65 are now taking part. So 
some 53 different industrial firn 
benefited 


The Special Training Division of the 
Oak Ridge Institute of Nuclear Stud- 
ies has announced a partial list of 
courses to be offered through March, 


1957 


Basic four-week courses in the tech- | 


niques of using radioisotopes will open | 


October 22, 1956, January 7, 1957, and 
February 4, 1957 

Iwo-week courses in veterinary radi- 
ological health for members of the 


armed forces veterinary corps will open 


October 1 and December 3, 1956: and | 


March 4 and March 18, 1957 
Additior al spec ial courses will be an- 


nounced as they are scheduled 2) 


The three-day Tracerlab symposium 
on applications of radioactivity in 
research and _ refinery operations 

the petroleum industry will be held 
n Boston at the Hotel Statler Oct. 24 


through 2f 


The 24th Annual Meeting of the 


Engineers’ Council for Professional | 


Development will be held in Detroit 


October 25 and 26. Among the ses- 


sions will be a panel discussion on the 
First Five Years of Professional Devel 
opment, a panel on Professional Identi 
fication and Integration into the Com 
munity, committee meetings and re 


yorts, and talks by leading engineers in 
ry 


More than $36 million has been ear- 
marked by the University of Pitts- 
burgh over the past five years for a 
building program that is one of the 
most ambitious in educational history. 
Begun in 1951, much of the construction 
is now complete or well underway. Al- 
ready buil 
million Engineering Hall, the $4.5 mil- 
lion Residence for Nurses, and the $1.5 
million Memorial Field House CJ 
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pec ialized talents not other- | 


and occupied are the $1.5 | 


Ads 


REL E REGGE 


STAINLESS STEEL 
“W/ICHROME” 
“MONEL” 
PHOSPHOR BRONZE 


FILTER CLOTH 
SPECIAL PARTS 
STRAINERS 
SIEVES 

TRAPS 
SCREENS 


Are you using wire cloth or wire cloth parts which must be 
corrosion resistant? Are the service conditions in your plant 
really tough? If you have a problem selecting the proper anti- 
corrosive alloy, Newark Wire Cloth may have the answer. 


Available in all corrosion resistant metals, Newark Wire 


Cloth is accurately woven in a wide range of meshes, rang- 


ing from very coarse to extremely fine. 


If you have a wire cloth problem involving corrosion, please 


tell us about it... we may have the answer. 
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C : COMPANY 
351 VERONA AVENUE + NEWARK 4, NEW JERSEY 
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| INDUSTRIAL NEWS 


MODEL “LL” 
MULTI-PASS COOLER 





MODEL “VS” This mobile laboratory Field Test Truck of Shell 
VAPOR CONDENSER Development Co. was designed to fulfill the need 
for obtaining first-hand technical information on 
refinery and chemical plant processes and their 
e}- control systems. The information is then used to 
"7" CONTACT troubleshoot, to recommend modifications in ex 
isting plants, and for designing better process 
DOYLE & ROTH MODEL “VT” control systems for new plants 
for prompt attention VERTICAL Bringing the laboratory to the plant site isn’t 

THERMOSYPH new to Shell Development engineers, but the 

to your INDIVIDUAL REQUIREMENTS a new field test unit is a vast improvement over 
former methods of on-the-spot data gathering 

Up to 14 records can be made on the equipment 

in the truck. The influence of normal day-to-day 


variations in a process will in this way be held 





to a minimum and the dota processed faster and 


more accurately 


The output of industrial gases will 
be doubled at Air Reduction Sales 
Co.’s Butler, Pa., plant, when a new 
tandardized steel building to house new 
t is erected by Luria I-ngineer 
Bethlehem, Pa The 8,680 

uare-foot building 


DOYLE & ROTH square-foot building, | fabricated 


erected for the Air Reduction ( Divi 


standard stainless steel sion, and the new facilities are expected 


to be in full operation » this year 


HEAT EXCHANGERS is ates sen ote 


initial annual production of 10 million 
pounds of polyvinyl acetate has just 
been opened by the Polyco-Monomer 
Department of Borden Co.'s Chemical 


. . Yivision at Demopol Ala 
designed... standardized... | 


to meet the exacting requirements of the to insure lower prices, fast delivery. sible ideas of how industry can en- 
petroleum, chemical and petro-chemical courage students to go into careers in 
industries science and engineering, Victor Chem 
ical Works is sponsoring a count 

D & R passes on to you the economies accruing from its wide competition that 

standardization program. Starting with engineering and fol- mitting plans, in not ov 

lowing through on construction, economies are substantial. on “The kind of ; 

Materials are purchased to rigid specifications and standard industry should 

components are stocked. ASME standards govern fabricating interest of 

procedures oming 


In an effort to bring out the best pos- 


Dwenty 


' 
selected 


DOYLE & ROTH Vpanufiliring . 


136-50 TWENTY-FOURTH STREET, BROOKLYN 32, WN. Y 
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OVERSEAS NEWS 


e } 


The first plant of newly formed 
Habib-General Ltd. of Karachi, Pak- 
istan (joint company 60% owned by 
General Mills and 40% owned by 
Habib Brothers Ltd. of Pakistan), 
will be a guar gum producing installa 
tion at Karachi. General Mills has op- 
erated a guar gum plant at Kenedy, 
Texas, since 1952, but has been unable 
to serve foreign markets because of un 
favorable dollar exchange rates and 
mmport restrictions nm many countries 
Pakistan is an ideal site for a guar plant 

ce the country is a major producer 
of guar beans and has a free trade rela 


tionship with many nations 


Manufacture of “Freon” refrigerants 
and aerosol propellents will begin 
early next year at Du Pont do Brasil, 
S.A.—Industrias Quimicas’ new plant 
near Barra Mansa in the state of Rio 
de Janeiro, Brazil. The company is a 


wholly-owned subsidiary of Du Pont 


Work has already started on a plant 
to produce antibiotics, other pharma- 
ceutical products and animal feed 
supplements at Latina, Italy. The 
plant will be built and operated by Chas 
Pfizer & Co. Completion is scheduled 


’ = 


for spring, 195, 


Thirty-five countries had industrial 
exhibits at Poland's 25th International 
Fair at Poznan. \ major teature of 
the fair this year was an International 
Sook Fair with 500 publishers from 
twenty nations including France, Great 
Britain, Austria and the United States 
Most prominent at the book fair were 


scientific and technical publications 


A 14,000 ton/year anhydrous am- 
monia plant has been engineered and 
designed for Israel by the Chemical 
Construction Co., New York. Chem 
ico per mnel supervised erection and 
start-up of the plant 0 


The new Journal of The British 
Nuclear Energy Conference is now 
available. Published three times this 
year, and quarterly in the future, sub 
wrice for non-members of the 
British Constituent bodies is approxi- 
mate! $8.50 (3 pounds 0 


A plant for the manufacture of Ac- 
rilan acrylic fiber to cost $10 million 
will be the first phase of construction 

Chemstrand Ltd., a sub- 


metrand (€ orn at Col. 
} 1 ry 


nd Design 
nearing com- 


‘ 


xpecte d not later 





PANAREZ 


HYDROCARBON RESINS 


improve products like these 


Shoe soles 





Wire covering 





If you compound rubber it will pay you to investigate low 
cost PANAREZ hydrocarbon resins. These softeners are 
available in any color from Barrett No. 1 to 18, and soften 
ing point from 40° F to 300° F. They are supplied in flaked 


or solid form 


Compounds containing Panarez resing show IMPROVED 
COLOR AND COLOR STABILITY ... IMPROVED EX 
TRUDABILITY ... IMPROVED FLEX CRACK PER 
FORMANCE and ABRASION RESISTANCE , IM 
PROVED OZONE RESISTANCE .. . IMPROVED TEAR 
RESISTANCE, TENSILE STRENGTH and ELONGA 
TION, 


No change in compounding technique ts required when 


switching to Panarea resine 


For confidentia! information about how these 

. I r 
low cost resins might be helpful in you guns on 
business, write us, telling the intended 


application 


———— 


<< 





PAN AMERI 


PAN AMERICAN 
' a con Pe 


PANAREZ PANAPOL PANASOL 
Hydrocarbon resins Hydrocarbon drying oils Aromatic solvents 


535 FIFTH AVENUE, NEW YORK 17. m¥ 
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Industrial 
Periscopes 


AT 
HANFORD 


SAVANNAH 
RIVER 


NAVAL 
RESEARCH LAB 


IDAHO FALLS 
LIVERMORE 
CINCINNATI 
OAK RIDGE 


Chock Hes aduactagos 


Sharp Definition and Clarity 
True Color 
Complete Reliability 
No Operating Cost 





Avaliable with 

these custom features: 
SELECTIVE MAGNIFICATION 
REMOTE SCANNING 
WIDE FOCUSING RANGE 
"NON - BROWNING" OPTICS 
BUILT-IN RADIATION SHIELD 
INTEGRA\L CAMERA ADAPTER 
MICROSCOPE RELAY 
BINOCULAR EVEPIECES 
UNDERWATER DESIGNS 


Send for Bulletin 301 


4) 
“ SLOPE. EME rain 
‘ Uptical 


* eet erereae A 8 Bee wh 


Northampton, Massachusetts 
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what’s being done about 


NUCLEAR RISKS 


Although action seems to be coming along slowly toward 
an insurance program to cover fully all risks associated 
with operating a nuclear facility, the fact is that such a 
program now seems assured for inauguration well ahead 
of the time that the first privately licensed projects will 
be ready for operation 


U | Board of Fi Und it 
Vathew M. Braidech a Ce Sy) Cee 
New York, N. Y 


of the la r deterrents to 
commercial ruin lear power! develop 
nay soor removed. All inter the U. S. and its territor 
partie » generally agreed in ions will be met by NI 
olution to the difficult clear Energy Property Insur: 
d matter ot provid ng in organized in May of 1956 by 
yverage to protect the indu property insurance compar 
publi wainst damage and ments to di 
n the event of any unfortunate 
mi hap \ real impetu and a for each ri 
throug! toward an early solu provide insurance again 
the high ($100 t SOU I ol contamination arising out 
coverage whicl yosed ob ing to nuclear installatior 
to private enterpt hz been experimental or testing 
vided by the special comr if toy operations or facili 
cutives of leading stock and mutual dent thereto 
d casualty group ypointed 
in Mar ’ Thi 
ymmittee’s preliminary progre eport 
aved the way for significant develop 
by way o ou government 
insuran 
with reference to 
Pool Formed panies will be underwritten 
One of these was the fort on of yndicate group, 
three arate insurance syndicate (Nuclear Energy 
NELIA, and MAEP sn comprisit 
offering a maximum private 
insurance coverage ranging from $65 
million to $115 million—$50 million MAEP 
fire and property damage on plant facil Another group, the mutual fire and 
ties and $50 million on public liability casualty companie (Mutual Atom« 
on each reactor, with another $15 mi Energy Pool—MAEP) wa imilarly 
organized with an estin 
exce of $15.000.000 to | 
individual atom any one installation, either for 
operation and will include all insurable or physical damage coverage, o1 
nterests combinec contractor up bination of the two 


plier or ¢ yniponent part et 


that figure This protection i Construction and Beyond 

times larger than any individual cover Where constructior nd installation 

ige ever written (ar d far above the $10 work 1 being dot | 

million ceiling on a chemical plant, cor power 

idered one of the most risky types of usual builder’s risk 

industrial coverage Nevertheless, it with a provisior 

he opinion of the AEC, the $115 mil nuclear fuel or 

on will still be inadequate to cover a any reactor machinery 

conceivable—though unlikely—reactor premises, such standard 

cata trophe of major proportions insurance cease For the ck « mpan 

ies, NEPIA will handle the builder 

NEPIA risk after nuclear perils have been intro- 

Physical property damage insurance duced 
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Smell! Users 


Individual insurance companies will 


probably handle through their regular 
operations the protective requirements MA 
against normal contingencies for users : a corr lete 
of radioactive isotopes, such as research — fs Pp 

organizations and medical centers, ex : 

cept where unusually large quantities of = protection 
radiation sources are involved. The : 

potential effect of future exposure on the 

presently insured properties is now un ag a i ri st 

der study by various insurance group 


as a new ‘peril to be insured against 


Catastrophe 


However remote, the catastrophe po 
tential of a contamination-type of nu 
clear accident, because of the denial of . 
use of machinery, equipment, buildings, hg? with 


and adjoining properties, has been con 


sidered more serious from an insurance 

lo standpoint than anything now 

known in industry. A single accident 

could cause total damages of an unpre 

cedented aggregate that could exceed FA 
the capacity of any group o nd : 
writer Direct and ibrogated clan 


plu additional claim brought 


any manutacturer of component p ‘ 
of the install f lleved to b e 
tive a i gait f ‘ ; 


could re 

place in jeopas \ he biggest in 
dustrial firm igreed-upon 
solution ap red r the imsur 


ection up reawnabl mt with the An ATLAS Protective Coating for 


traordinary damage u way of an in Every Purpose Coes 


demnification protection 
A statement made public last >pring 


by the AEC cited a study on the en No one coating will serve every purpose. Physical and chemical limitations 
vironment mage that might result require selection of the coating most effective in protecting equipment 
under a “worst possible” runaway ex from splash and fumes of corrosive agents used in each processing opera 
tion. Atlas experience can help you take the qguetswork out of coating 


cursion, completely shattering or volatil 
selection. , 


izing the tor case and its contaiming 

structure, w equent release of Pioneers in corrosion protection, Atlas produces a complete line of neo- 
considerabk dioactivity. For a 100.000 prene, vinyl, styrene, epoxy, chlorinated rubber and polyester coatings. 
rit? Sie ve » falas Gen clan of Genen Atias engineers will be pleased to recommend, from this line of protective 
a . a re ee coatings, the most economical and effective coating to combat the specific 
planned 10 onsolidated Edison of corrosion problems that exist in your plant. 
New York and Commonwealth-Edison 

of Chicago), the loss potential would 

probably be between $50 million and 


$200 million und if the plant were to FOR FURTHER DATA eee 


: 50.500 persons 
be located in an area of 250-500 person Write for Bulletin 7-2 
per square mile, 20 to 50 persons could (' 
be killed and 300 to 500 exposed to 





possible damage levels of radiation. For 
a larger capacity reactor of 1,000 mega 
watts, the damage potential might ap 


proac h and even exceed $1 billion 


Government Aid 


At a Washington hearing last Spring, 
witnesses from industry, insurance com- 


TECHNICAL REPRESENTATIVES 
LOCATED THROUGHOUT THE 
(Continued on page 126) UNITED STATES. MERTITOWM, PENNSYLVANIA 


panies, government, public and private 
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NUCLEAR RISKS 


(Continued from page 


utility groups, and 
etiected the general opini 


ation Was urgentiy needed 





overnment resources to be added | 

iat of private insure Che Joint Con 

* Situation normal gressional Committee on Atomic En 
; ergy approved and introduced into ¢ 


after | gress a bill (S.4112) on June 21 to in 


delivered ... demnify reactor builders, manufacturer 
. ot component part operators and those 
upplying them with material, equipment 
ervice, whether A contractor 
to the xtent oO ) mullios 
tor each tacility within the S. and tor 
each imecident above the limit of thir: 
party liability available trom private 
source The 84th Congre 
on July 27 without action on thi 
however, there are wood prospect 
early enactment in the next Cong 


when it reconvenes next January 


It is doubted that the lack of Cor 


The new major source for J eressivost sein vis hid back atom 


development and parallel risk planning 


lor insurance, niece no privately i 
censed power or fuel reprocessing plant 
are scheduled to get into actual opera 


tion betore the new Congre convene 


COOLERS ra 


Several important matter 
The new Paracoil Oil and Water Coolers—Type to he attended to before the ex 
“Pp” Exchangers—are solving production prob- cost of insurance can be determined a 
lems throughout industry. In addition to prompt premium rates set for the various opera 
delivery, users are finding these advantages: | tions. In view of the experimental na 
ture of the present reactor program, no 
Tube bundles removable without Close baffle tolerances for maximum 
removing connected piping. Only one set heat transfer 
of bolts need be backed o Easy access to both ends of tubes for 
Built with standard components inspection, test or cleaning accidents lor risk app! m ul and deter 
Straight tubes for ease in cleaning Double-packed floating tube sheet mination of limits, or the actual insur 
Wide selection of materials Tell-tale holes in packing ring to ance needs for the various areas to be 
Standard commercial, ASME or Marine indicate gland leakage rviced 
Code construction Provision for zinc anodes is expected that tl 


USES: currently in process 


tween the insurance 
Oil Coolers —for bearing, turbine, Water Coolers — for interna! combus- ar industry technics 
hydraulic systems, transformer, tion engine and compressor 
gear oil systems jacket water, electrolyte solu- 
tions, brine solutions, boiler ion itsell, will 
blow-down, condensate, etc tudy of the 


ound basis is yet available for estimat 


ing either the probabilities of nuclear 





+} 


r specialized talent 


Air or Gas Coolers — for inter-and ; 
after-coolers on air compressor : ibout by radiat 
installations and miscella- For stationary and 


neous gas cooling applications marine service 


equent developn 

materials of ce 
ml oper 
Ml Of 


provide prel 
ticks fe approximating 
Every advance in the appraisal 
the hazards presented by this un 
Type "PC" 2-Pess Terbine Oi! Cooler wrecedented technology will greatly 
Dowdle Packed Tube Sheet - Channel Design n mize the frequency and severity of 
peril of radioactive contamination 


DAVIS ENGINEERING CORPORATION ind enhance the security of nuclear 
30 Rockefeller Plaza, New York 20, New York os r and the growing industrial 
1064 East Grand Street * Elizabeth 4, New Jersey 


radiation progran I} is an area in 


chemical engineers will doubtless 
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FOR EFFECTIVE SPRAYING 
AT LOWER COST 


remember final control is 
the SPRAY NOZZLE you use! 


In design ... choose the Spray Nozzles that give you prop- 
er pe rformance, with exact spray pattern, tm prac t, spray 
angle and capacity. In made ation be sure the noz- 
zles an supplies d are produc ed toc berme tole rances Metal- 
lurgically, make certain the spray nozzles fit your use 

With Spraying Systems you can be sure of apray noz- 
zies to meet all three requirements la . 
Spraying Systems Co. recommend Spray 
Nozzles to meet your needs best. 


YOUR GUIDE TO SPRAY NOZZLE SELECTION 
Spraying Systems Co. Catalog No. 24... 
48 pages, with complete performance data. 
Write for your free copy. 


SPRAYING SYSTEMS co. 


RANDOLPH STREET © BEL OOD, LUNOIS 


Now, you can obtain approxi- 
mate measurement of woter 
flow in gpm and air flow in 
cfm with SK's Fig. 18123 Boll 
Flow Indicator 

Note the dual scole, for 
woter and air, on the Flow 
indicator in the illustration 

This indicator uses a ball to indicate flow 
in @ pipe line. The position of the ball, in 
relation to the water or oir scale gradva 
tions gives approximate indication of fivid 
rate-of-flow 

SK Fig. 18123 Ball Flow indicators, a. of 
bronze, ore carried in stock in Ve, Z, %, 1, 1%, 
ond 2 in. pipe connection sizes Write for prices 


Schulte and koertu 


COMPANY 


52, No. 9 


lolyte pioemenass ba 


coR 


Fabricated 
to your 
Specifications 
= 


» extra 
» hope, of ™ 
ony size, ony SOF 


NO MOLDS NEEDED ——, - 
§ deliver 
ete } NO TAPERING Dimensio 


‘eo 
, copecities then 


re some 
cost and no ode 


UNIFORM DIMENSIONS - 
ot bottom and top 
molded tanks 
FLANGES, DAMS, er 
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chem sl resistance 


Available 
from Stock 
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yaves ANY 
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attack thon 


' 
1/5 the weight of noe © 
4 compression strengt 
one 
ot heat distort below 
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oter resistance to o” 
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ponel, of aluminum 
- 


stoinless, 
is supenor 
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Send drawing* © 
linerature givi"d 


in tension flexura', 


lostics Agiyte 


prints for quot 
chemical 


os and ask 
resistances 
for 


Order from us or your distributer. Unless roted firm, 
payment with order Ne COD's 


ALL PRICES F.0.8. FACTORY 
SCHORI PROCESS DIVISION 


FERR RPORATIO? 


6-09 43rd ROAD, LONG ISLAND CITY 1, N.Y 
FACTORY: 59-31 S4th STREET, MASPETH, LI 
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.»fne ULTI MATE! 
Wilmad) sx 


BORE 
STIRRERS 
WITH INTERCHANGEABLE PARTS. 

Wilmad Precision Bore Stirrers 
have been acclaimed time and 
again as the “ultimate” in glass- 
ware craftsmanship. 

Rods and bearings fit to a 
closer tolerance than was ever 
believed possible. All stirrers, 
bearings, rods and blades are 
interchangeable and we stock 
them in a complete line of Stan- 
dard Taper and Spherical Joints 
for all sizes of flasks. 

You can find just the stirrer 
you need in the variety of styles 
we manufacture to meet every 
laboratory need. Send for de- 
tailed information today. 


WILM AD GLASS COMPANY 


Landisville, N. J. 


When you need PRECISION glassware — 
specify WILMADI! 











com KORTE 
LOGARITHMIC 
RADIATION 
SURVEY 
rode MULLS, 


For Health-Safety monitoring 
to maintain radioactivity safety 
standards 


GARD] 


Provides complete radiation measurement from 3.0 
to 3,000 mr/he eliminates scale switching errors 
detects x-ray, gamma and beta radiation, within 
20% at any scale point. Unique 1|-tube circuit 
(Pat. app. for) extremely long-life self-contained 
battery power supply with ex- 
ternal meter-read check 
internal constant current source 
for calibration single con 
trol knob for simple operation. 


For specifications and price 
request Bulletin 414.32. 
Reps. in Principal Cities — 
U.S. and Abroad 
‘Baird -Associates-- Atomic Instrument Co. 
33 UNIVERSITY ROAD. CAMBRIDGE 38 MASS 
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ADDITIONAL A.I.Ch.E. DIRECTOR 
CANDIDATES NOMINATED BY PETITION 


(For three-year terms beginning 1957) 


4. H. KOPFOLT—Educator and consultant. Prof 
(‘40-) and chmn. ('48-) of dept. chem. engr., 
Ohio State U. With Amer. Steel & Wire (‘23); 
Indust. Rayon Corp. (24-26); Skenandoa Rayon 
Corp. (26-28); Ohio Salt Co. ('28-'29); joined 
Ohio State U. in 1929. Asst. Dir. Chem. 
Defense, State of Ohio; consultant and indust 
research supervisor for Fed. Govt., State of 
Ohio, and industry (‘31-). Secy. of 28th Annual 
Meeting, cochmn. 50th Annual Mtg. Charter 
mbr. and past chmn., Central Ohio Sect. Couns., Ohio State Stud 
Chap. ('48-). Mbr. Local Section, Membership, & Equip. Testing Proc 
(Dist.) Committees of A.I.Ch.E. (44-52) 


R. £. ZINN—Educator and consultant Prof 
53-) of cher eng Northwestern U.; ptnr 
(‘54-) and sr. chem. engr. (‘51-), Vern E. Alden 
Co (engineers, Chicago) Victor Chemical 
Works, chem. engr 27-37), chief chem. engr 
37-44), chief engr 44-5 Civilian, O.S.R8.D 
(‘44). Northwestern U. lecturer chem. engr 5\- 
53 prof 53-) Formerly hmn. and dir 
Chicago Section, has served on its By-Laws, 
Professional Licensing Committe 
Equipment Testing Procedures Pumps and Educ. and 
mittees 


Further details on these and other candidates (see August C.E.P.) are 
available from the Secretary's office. Any member who wishes this 
biographic data need only request it 


EBW Model Filter 


Equipped with 5 gpm 
pump and electric motor 
Stainless cl or bronze 
nickel p d circulatory 
system vie ‘tos 


12-1/4 


EFS-B Mode! Filter 


Desianed for use with any 
type hitering medium, 12 
square. Single hand 
provides trouble 
free operation. Bronze 
nickel plated or stainless 
steel circulatory system 
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INSTITUTIONAL NEWS 
wast 


A two-week course in Industrial 
Statistics was held at the Univer- 
sity of Oklahoma, July 9-20, under 
the direction of R. L. Huntington, re 
search professor of chemical engineer 
ing. Imphasis was placed on the appli 
cation of statistics in the solution of 
refining and chemical processing prob 
lems, design of experiments, analysis of 
data, etc. Among those attending the 
course were the A.I.Ch.] member 
B. T. Brown, Phillips; George Kellen, 
Chemstrand; D. M. Strasser, Witco; 
George Cummings, Rohm & Haas; 
Mervin Rosenbaum ; and C. C. Sprinkle, 
Jr., Procter & Gamble. Other compan 
ies represented were: Carbide & Car- 
bon, Champion Paper,.Continental Oil, 
Corning Glass, Humble Oil, Kaiser 
Aluminum, Lion Oil, Monsanto, Naval 
Powder, Pakistan Ind Devel. ¢ orp., 
Reynolds Metal, Shell Oil, and Taiwan 
Fertilizer 


The 1956 Cryogenic Engineering Con- 
ference was held September 5, 6 and 
7, at Boulder, Colo. The second meet 
ing of its kind in this important new 
held, the conference was devoted to 
engineering problems in the low-tem 
perature range, that is, below 150° K. 
(—190° F.). Among the low-tempera- 
ture engineering topics covered were: 
bubble chambers, instrumentation, prop 
erties of materials, insulation, and cryo 
genic equipment and processes 

he field of cryogenic engineering is 
growing rapidly as the use of liquified 
gases by industry and national defense 
units increases Unusual engineering 
problems are encountered in the design 
and construction of safe, large and 
more efhcient equipment for producing 
these gases because of the marked dif 
ferences in the behavior of materials at 
very low temperatures Oo 


The National Industrial Conference 
Board's Atomic Energy Course for 
Management will be held Oct. 1-5 
at the Biltmore Hotel in New York. 
The course is a nontechnical course de 
signed for business executives who are 
not scientifically trained. Attendance is 
limited to 200 and registrations will be 


accepted n order of rece pt (J 


Chemicals and Non-Metallics Day at 
the National Industrial Exposition in 
Detroit will be October 26. A man 
agement-engineering conference by a 
panel of manufacturing experts will 
cover new ideas in the field of chem 
icals and their importance in plastics 
rubber, wood, paper, and textile indus 
tries. Wednesday's session, October 24 
will take up the electronic and atomic 


fields os 
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Lawrence Vertical 
Top - Suction Liquid 


Oxygen Pump 


LIQUID OXYGEN 


At —297.4° F. the boiling point of liquid oxygen 
many abnormal factors must be considered in designing a 
centrifugal pump. Metals become brittle packing will 
freeze solid ... the net positive suction head is usually very 
low, so that the liquid is at or near its boiling point All of 
these difficulties are successfully overcome in Lawrence 
Vertical Top-Suction liquid oxygen pumps 

Lawrence construction employs metals not affected by 
the extreme low temperature and locates the packing far 
enough above the liquid so that it is exposed only to the 
oxygen vapors and functions normally. 
Location of the suction on top prevents 
vapor binding, even at boiling point. 

If your problem involves pumping 
a liquefied gas at extreme low temperature, 
write us the pertinent details. No obligation 


©) 


LAWRENCE PUMPS INC. 


371 MARKET STREET, LAWRENCE, MASS. 





W rite for Bulletin 203-7 for summary Se 
3ta 


of cad and chemcal pump d: 


—, 
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SCHNEIBLE EJC NUCLEAR CONGRESS AND A.I.Ch.E. 
ATOMIC EXPOSITION AT PHILADELPHIA IN 1957 


Somewhere 


in here... National Industrial Conference Board Program 
joins the 19-society group for Con- 
gress and Exposition to be held 
March 11-15, 1957 


{ uthebe rt 


interrel 


is the solution 
to your air 


x position the 


' 


scrubbing problem ICB meeting covere stomic energy 


Exposition Expands 
The 195/ editor 


Yes, somewhere in these files, repre- 
senting more than two decades of 
leadership in the wet collection field, 
is a problem similar to yours a 
problem solved by Schneible Multi- 
Wash Collectors 
Dust, fumes, condensable vapors, 
soluble or acid gases and odors, all 
have yielded to the highly efficient 
Multi-Wash action developed by 
Schneible engineers Walter G. Whitman (left) and Bruce R. Prentice 
Multi-Wash units are flexible, too. head exponded EJC Nuclear Congress hitn ! 5 how t 
They can be constructed of any of pedite the dis de — Seer 
several corrosion resistant alloys, or Phe Congre ind Exposition,” a ew COvenpic: Exposition 
have their interior surfaces covered ording to Walter G. Whitman, general like th talk t ore potential 
with special coatings. Also, plain car- 
bon steel can be used in many cases 
by recirculating an alkaline solution, 
resulting in large savings to the user. 
Why not write TODAY for more 
information, or call us direct? We are tion \ 
in business to serve you ‘ | was secretary-general of the with the construction and manag 
(;eneva Atomic Conterence of laboratories for atom search 





1956 I 


Our ba 


rman of the Congress, “1 rm user oO TT rg n a shorter 
example of how progress in the civili time 
use of atomic energy being immeasut Another major bonus at Philadelphia 
edited through such cooperative will be the 5th Hot Laboratories and 
Vhitman, current president of Equipment Conference which will 





The first international conference more extensive than previous short 
dealing with ozone will be held in courses, the Stevens course will lead 
Chicago, November 28-30. Sponsored to a Master of Science degree, will 


! 


by Armour Research Foundation of Il enable graduates to design and build 


Cable Address CBSCO 

European Licensee: Elex $. A. linois In , ' 
Zurich, Swttrertand ference is expected to attract leading well as make sel 

Claude B. Schneible Co. 
P.0. Box #1, North End Station poe 
Detroit 2, Michigan « Phone TRinity 5.4212 *xper I d hel J 


titute of Technology, the con computer tor special requirements as 
scientist n throughout the world models. (Graduates 


Armour ‘ irc! has long been an fully 


\ Conference on Computer Applica- 
A graduate program in the design, tions will be held in Chicago, October 
selection and operation of computers 9-10, under the sponsorship of Armour 
will be inaugurated this fall at Stevens 
Inst. of Tech. It is the first such pro 

to be made available to full-time 


industry employees classes will be held 





SERVING INDUSTRY THE WORLD OVER 


two nights a week for three year Far 
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INSTITUTIONAL NEWS 


The Eleventh Midwest Quality Con- 
trol Conference will be held October 
i he re 


11-12 in Minneapolis, Minn. will 


ra 15 techr 


i! wer mh 


lai questions pertaining 


t quality 


ontrol Wives of attendees are invited 


, > ' , 
tee will be 32U tor the two days, 


1 trom Robert 


$33, Minr 


t apolis 


Five educational institutions are par- 
ticipating in a established 
agency for research on military prob- 
| Je lense 


newly 
lems. alled tl Institute for 


Analysi agency 1S a non-pr 


We por Sy 
Dept 


veapon 
tems kvaluation rou t the 
t Defense 
M.1.T., Cal 


lularne eading t re 


stantord and 
gem 
M.1 

h Ir 


Sales of exhibit 
ahead of 
Trade Fair of the Atomic 
to « te on ft N i y I’ 


yeptenibe 1.2% 


are running 
the 1956 


Industry 


space 


expectations for 


At the recently-held “industry sponsored school 


on Numerical Anclysis and the Use of Comput 


ing Machines, J. Douglas, Jr., lectures to ao group 
of 24 engineering professors and 48 members of 
the stoff of Humble Oj! 


subject, the 


the sponsoring company 


Douglas numerical integration of 


partial differential equetions, was one of two 


main topics covered at the important session held 
n Houston's Research Center. The second main 


fopie covered was a study of computing mo 


chines and their uses 
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W&T CHLORINATION... 
complete algae control for 25% of 
the cost of best previous treatment 


The Geo. Wiedemann Brewing Co., of Newport, Kentucky had 
an algae problem on the water-side surfaces of their pasteurizers that 
increased operational! costs, cut pasteurization efficiency, caused corro 
sive pitting of the units, and created very objectionable odors 

Five years ago, after trying other treatments, a Wallace & Tiernan 
chlorinator and proportioning The 
chlorination treatment has been completely successful in eliminating 
the problem at about one-fourth the cost of the best treatment tried 


solution panel were installed 


previously 

A Wallace & Tiernan chlorination system can correct problems 
caused by algae growths in your process. Write for our free bulletin 
2136-C that describes the Geo. Wiedemann Brewing Co. case history, 
and tell us of your specific problem 


WALLACE & TIERNAN INCORPORATED 


BELLEVILLE 8. NEW JERGEY 
154 


SEBACIC ACID 


is a pure dibasic acid 


outstanding for: 

© HIGH TEMPERATURE STABILITY 
® BUILT-IN FLEXIBILITY 

¢ MAXIMUM LIGHT RESISTANCE 


HARCHEM DIVISION 


Inc 
Naw /enreey 





25 MAIN STREET 








WALLACE &@ TIERNAN 


' 7 3 ty 
a oe te aon 26 MAIN GTHEET BELLEVILLE @ 


4.25 1s CAnAOA @ HAROESETY CO OF CameOa LTO. TOReRTO 
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Insulators for 
Thermocouples 


resistant? 
? 


thermal shock 


mechanical strength 


high temperature resistant? 


It's SERVRITE® 


for any need 


Reve 


care ol 


(one or more ot these Sery thermo- 


couple insulators will take your 
there 


stock 


If you need something entirely special, 


needs. If not are many more in 


Gordon's lara lor quick delivery 


it can be made to suit your specific re- 


quirements 
In the 50 
supplying thermocouples 


years that Gordon has been 


and accecssorics 
emphasis has been on unl 
And 
so with insulators lor any thermocouple 
application, Serv-Rir you of 
plus values every time 

Write for full information on Serv-Rire 
thermocouple insulators 


Ask for Bulletin 300-56 
This new 4-page bulletin gives specifications 
and ordering data on all Gordon standard 
SERV-RITE thermocouple insulators grouped 
for easy selection 


o industry 


form top quality, service, and value 


assures 


6404 


CLAUD S. GORBON CO. 


631 West 30th St., Chicago 16, Ill 
2063 Hemilton Ave., Cleveland 14, Ohic 
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FUTURE MEETINGS and 
Symposia of the Institute 


‘ + td 


MEETINGS SYMPOSIA 


@ ANNUAL—BOSTON, MASS 
Dec. 9-12, 1956. Hotel Statler 


In Boston: Paul Revere, Old North Church 


PROGRAM CHAIRMAN: W. C. Rows 


Mig. ¢ 


TECHNICAL 

2a Badger 
Filtration 

CHAIRMAN 

The f 

with experimental and theoretical papers 


w of liquids through 


compressible ma 


Low Temperature Techniques 

McKinley 
Papers dealing with gas prepurification for low 
temperature processing and the low tempere 
aspects of heat exchange, refrigeration 
distillation and liquid-vepor equilibria, and the 
properties of materials 


CHAIRMAN: Clyde Air Products Inc 


ture 


The Sales Engineer in Chemical Engineering 
CHAIRMEN: W. E. Hesler 
Co E D 
Three Panels: “Introducing Mr 
Engineer,” “Training the Chemical 
“Performance Yardstick of the Chemical 


Swenson Evaporator 


Kane, Cuno Eng. Corp 


Chemical Sales 
Sales Engi 
neer,” 


Sales Engineer.” 
Laboratory Facilities for Nuclear 
Engineering Education 
CHAIRMAN Martin, U. of Mich 


Presentation of costs and uses of nuclear equip 
ment in various educational curricula 


Joseph J 


Chemical Engineering in the Pulp and 
Paper Industry 
The Bowen Corp 
Maine 
dis 


Bowen 


CHAIRMAN: E. ¢ 


Co-chairman: L. € Jenness, Univ. of 


Session of technical papers followed by 


cussion pane! of industrial leaders 


Advancing the Automatic Control of 

Chemical Process Plants 
Alexander Monsanto 
David M. Boyd, Univ 


“session-in 


CHAIRMAN 
Chem. Co 
Oil Products A 
the-round 
defining process design and personnel training 


needs 


Wayne 
Co-chairman 
C.E.P sponsored 
practices and 


evolving company 


Owning Your Own Business 


Sunday 


@ WHITE SULPHUR SPRINGS, W. VA. 

March 3-4, 1957. Greenbrier Hotel 
TECHNICAL PROGRAM CHAIRMAN: 5S. G. 
Friedman, £. |. duPont de Nemours & Co., 
Benger Leab., Waynesboro, Ve 


afternoon pane! discussion 
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stction 


BREAKS UP 
AGGLOMERATES 


In many operations agglomerates are a prob 
ler. They must be broken up and the particles 


fully dispersed 


Both these functions, the Hermas Hi-Speed 
Mixer Ag 


t 
gl-merates are broken down to particle size 


Je. performs with top efficiency 
because the rotor produces «a shearing action 
against the openings in the top of the mixing 
highly efficient—the 


Hermas Jet mixes even immiscible liquids. All 


chamber. Dispersion is 
material in the mixing container is drawn into 
the mixing chamber where it is immediately 
disintegrated homogeneously, compressed 
through the outlet jets, and discharged with 
high kinetic energy 


This continual recirculation of material, aided 
by the pumping action of the pitched turbine 
blades, is rapidly repeated until all the material 
is uniformly treated 


For full description of the mixer write for 


4-page illustrated folder giving explanation of 
principle of operation, mixer sizes, working eo 
typical applicotions, and other helpful 


pacities 


dota 


HERMA 


MACHINE CO. 


225 Royal Ave. Hawthorne, N. J. 


September, 1956 





MEETINGS SYMPOSIA 


Computers in Chemical Company Control 
CHAIRMAN: W. M. Carlson, du Pont, Engineer- 
ing Service Div., Newark, Deleware. 

The use of large-scale computers in handling 
payrolls, billing and ordering, sales forecasting, 
production control, etc. 


Futures in the Chemical Industry 
CHAIRMAN: R. E. Chaddock, Hercules Powder 
Co., Virginia Cellulose Dept., Wilmington 99 
Del. Co-chairman: Geo. Rieger, Diamond Alkal' 
Co., Cleveland Ohio 


@ PHILADELPHIA, PA. 
March 10 through 16, 1957 


EJC Second Nuclear Engineering and Science 
Congress & Exposition. See news story on 
page 130 


@ SEATTLE, WASH. 
june 9-12, 1957. Olymple Hotel. 


industry's Role in University Programs 

on Nuclear Engineering 

CHAIRMAN: John Kaufmann, Div. of Reactor 

Development, U. S. Atomic Energy Commission 
Wash., 0. C 


Chemical Engineering 
Data and Calculation Methods 


CHAIRMAN: W. C. Edmister, Calif. Research 
Corp., Richmond Laboratory, Richmond, Cal 


@ BALTIMORE, MD 
September 15-18, 1957. Lord Baltimore Hotel 


@ ANNUAL—CHICAGO, ILL. 
December 8-11, 1957. Conrad Hilton Hotel 
TECHNICAL PROGRAM CHAIRMAN; Henry F. 
Nolting, Standard Oil Co., 2400 New York 
Ave., Whiting, Ind 

Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Deprt., 
M.1.T., 77 Massachusetts Ave, Cambridge 39 
Mass 
Flow characteristics, rate of entrainment and 
heat transfer; fluidized reactors vs. fixed and 


moving bed reactors 


Effective Cost Control in 
Process Operations 
CHAIRMAN W. Nofsinger The Cc. W. Nof 


singer Ce 906 Grand Ave., Kansas City 6, Mo 


Evaluation of Projects from the Original 
idea to the Investment Stage 
CHAIRMAN: C. W. Nofsinger (see sbove) 


Chemical Engineering Abroad 


CHAIRMAN: Shelby Miller, Chem. Eng. Dept., 
Univ. of Kansas, Lawrence, Kansas 


Corrosion Resistant Alloy Materials 
of Construction 


CHAIRMAN: G. Fred Ours, Carbide and Carbon, 
Charieston, W. Ve 


@ 57. Louis 

June 3-7, 1957 

Golden jubilee Meeting, Air Pollution Control 
Association; sponsoring include 
A..Ch.E. (Tuesday, June 4 will be AIChE 


societies 


day.) 

Papers are solicited on the following subjects 
Methods of Analysis; Instrumentation; Atmos 
pher: Reactions Photochemical & Other 
Aerosol Formation & Control; Progress in Air 
Pollution Control Equipment & Methods; and 
Human & Economic Goals for Engineers in Air 
Pollution Control 


(Continued on page 137) 
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high-capacity pumping with . 


Shown below are six Hydrex Pumps at the Genera! 
Electric Compony, Schenectady, N.Y. wed for un 
loading tonk cars and transfer pumping of Dially 
Phthalate, Melamine, Soya Fatty Acid and Formalin 
Model 24 C-5 Hydrex Pumps shown hove type 2A 
Ni-Resist body, bearings and pocking glands. Shafts 
ore of Type 316 stainless steel 


Sier-Bath HYDREX PUMP 











Onty one stuffing box 
(under suction pressure) 


Hyde austic alty 
balanced 











axially 



































PUMPING CORROSIVE CHEMICALS? Get sow-cose, 
.. Sier-Bath 


HYDREX 
PUMPS 


ge: simplest heavy duty gear 


pump made! Use it in place of 
pumps costing much more for 
handling chemical solutions, fuel 
oils, lube oils, hydraulic liquids, 


em 


The “Hydrex” needs no costly 
speed reducer—can be direct-con- 
nected up to 1800 RPM. Extreme 
simplicity allows heavier construc- 
tion, easier installation and main- 
tenance, less downtime, longer 


life. 


Models available to pump liquids 
from 432 SSU to 250,000 SSU, at 
1 to 350 GPM, up to 500 PSI. 
Call your local Sier-Bath Pump 
Representative .. . write to Sier- 
Bath Gear & Pump Co., Inc., 9272 
Hudson Blod., North Bergen, N. J 


r-Bath ROTARY 


Geerex® Pumps 


€ 


ltrs of Precision Gears, Retary Pumps flexible Gear Couplings 
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nN , Hydren® Pumps 


Member AGMA 
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With the AEC now permitting access * 


to thermonuclear 


information and the Russians having revealed recently 
the results of certain of their experiments, many chemical 
engineers are expected to be ready for a briefing on 


about.” 


“what fusion is all 
summary, CEP 


To provide an up-to-date 
received assistance 


from Brookhaven’s 


D. J. Hughes, who kindly prepared the following inter 
pretation and commentary on the Russian revelations 
These, incidentally, point up how a major mechanical ob 
stacle was circumvented, for the purpose of their experi- 
ments, through the use of a radically different approach 


CONTROLLED THERMONUCLEAR REACTIONS 
PROGRESS TOWARD “FUSION” POWER 


D. J. Hughes 
Patchogue, N. Y 


Ty April, betore a group of English 
scientists at lilarwell, Russian Acad 
emician Igor Kurchatov revealed 
details of the 


thermonuclear 


many 
soviet 
held 
unprec edented nature of 


position in the 
Bee ause ot the 
the information 


revealed, a summary of the more salient 


points covered may serve to give Ci:P’s 


readers an awaren of some of the 


yroblems faced in genera! and how the 
k 


Russians have gone about them on a 


“test tube” basi circumventing 


the time being) one of the main 


neeriny obstacle the achieveme 


particle excitations (temperature 


heient to surmount with apprecia 


probability the force ot repellence 


tween particle vithout ha 


ign a container to withstar 


tremendou pre ure 


Containment of Gaseous “Plasma” 


vht nucler 


deuterium, or tritium, are combined 


iorm heavier nuclei uch as the 


helium. Kurchatov began his tall 


describing the fundamental robletr 
attaining power trom thermonuclea 


action-——the containment of a gase 


plasma’ (atoms in a sufficient state 


thermal excitation t be almost 
pletely ionized) at the temperature 
quired, This temperaturs inn the 
degre At 


methods o 


ot everal million 


temperatures no ordinary 


containment are practical and resort 


must be made to electromagnetic field 


tor keeping the ionized gas trom « cap 


ing It is of course po ible to accelerate 


a limited number of ions, as is com 


monly done in the cyclotron, but the 


* See article on Access Permits, page 88 
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Brookhaven National Laboratory 


immount of matter peeded up m thi 


way is much too small. For practica 


results, the entire mass of material must 


be raised to the high 


temperature 
traction of it Nu 


take 


in the ionized plasma and energ 


rather than a small 


reaction would begin to 


> evolved 


“Pulsed” Discharges 

llowever uc! i tat irraiwetn 
Kurchatoy 
and the Ru 
their prog 


is was pointed out by 


nherently unstable 


turned early in 


nteresting concept 

' 
pul r momentary 
electromagnetic force 
narye are ik 
contract to 


irge to 


1 hus ‘pine h effect was thought capable 


ing a rapid rise in temperature 


condensed di cl irge colur in 
te high 


todied 


pe 

t nough level 
pinche 

number of 


charge il va 


ime moderately voltage but 


tremely heavy‘ 


ugh 
i under 


usually deuterium 


Dhe lischarg« 


tube range from 5 to 60 cm. in di 


imeter and up to 2 meters in lengtl 
sed through these 


Lhe current pulses pa 


tubes ranged up to two million ampet 


ind instantaneous power rates were 


forty million kilowatts. In 
inductive tance 
thus the 
' 


shrinks to a line in 


irwe the resi 


ry important voltage rises 
is the discharge 
the pinch effect because of the concet 
tration of current The voltage then 
uddenly droy the 


cise harge bre 


concentrated 


irregular shape 
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ecause of it instability Alter the 


break of the pinch, rather complicated 


develop be 
field in the tube 


voltage-current : ons 


suse the currents and 


en attain con plicated hape 


ictually deve 


' 


eV * currents 


ne 
The test of the 


ittainment of 
temperature ufficient for fu.ion” im 
the n 
noted of an 


lear reactions in the 


omentary pinch 1 the evidence 


appreciable number of nu 
form of high 


energy X-rays and neutrons emerging 
rom the pinch ‘se radiations, pat 
ticularly the indicated 
that 
taking place in the gaseou 
(According Kurchat 


1952 Soviet scientist 


neutron 


quite 


definitely nuclear reaction were 


discharge 
early a 
uch 

It wa irst t 


peratures (of the 


reached the tem 


rder of a million degrees) necessary 


to produce ! ‘ reaction However 


extensive tests howed that the tempera 


ture could not have been that high at 


the currents 
Rather, the 


used im the experiments 


vein 


te ot excitation re 

from local electri Id 

somehow we result of tl ex 

instability the 
Phe high 


pinch a it 
electric held 
iterons to a sufhcient 
ould make 


the well-k: 


nuclear 


millior 
are emitted 
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* A radio tube having a potential difference 
between its plote and cathode of 200 volts is 
said to excite its electrons to an energy level of 
200 electron volts 





under 
Pressure or Vacuum 


| BULK MATERIAL CONTROL 
: 
| 
| 
! 
New Roto-Bin-Dicator mounts out- 
side bin, at any angle, for bin 
level signaling or machinery con- 
trol. Material loads on paddle 
actuate Micro switch in motor 
housing. Flexible paddle shaft 
permits use with large or lumpy 
materials. Explosion-Proof 


U. L. Listed Units Now Available. elie Shel | 


BIN- 
DICATOR 


BIN-FLO 
AERATOR 


The original diaphragm-type 
bin level indicator for all ordi 


low preswre oir diffuser 
ossures steady flow of fine, 
dry materiols thot tend to nary applications 


pack in storage 


THE BIN-DICATOR CO. 


13946-H Kercheval + Detroit 15, Mich. 
Phone: VAlley 2-6952 


Complete 
illustrated 
Literature 


FREE 
WE SELL DIRECT, 


. 


PHONE ORDERS COLLECT 


] 





prices 
start 
at 


IN STOCK ! 


a low-cost, low volume pump 
for corrosive liquids! 





The ECO All-Chem rotary pump offers 

* Capacities 1—10 gpm; Pressures to 150 psi 

* Stainless steel housings (Type 316, Type 
Hastelloy C 

* Teflon, Neoprene or Formica impellers 

* Positive displacement, high suction lift, self priming 

* Linear non-surging, non-foaming flow 

Available from stock, suitable for direct motor, V- 

belt or vari-speed pulley drive, the Eco All-Chem 

handles organic, inorganic, hazardous and radioac- 

tive fluids with complete dependability. 


Bulletin AC56 on request 


20 or 


ENGINEERING COMPANY 
i bag name wn dom ll pena. 
12 NEW YORK AVENUE « NEWARK 1, NEW JERSEY 














don't =a 


with LABORATORY 
GLASSWARE 


Why take chances? When you buy 
laboratory glassware, get the pre- 
cision and accuracy and uniformity 
you pay for... yet, keep your eyes 
open to the economy of the Doerr 
Diamond D Blue Line. 

Here is laboratory glassware at its 
finest . . . sharply etched, accurately 
manufactured, and double tested. 


Don’t gamble on quality! Send for de- 
tailed information on the Diamond D Blue 
Line right away. 


DOERR GLASS CO. 


Vineland, N. J. 
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Vi a Lh touch, 2 Wt ut; 
DYNAMITE action! — 


MORE EFFECTIVE 
THAN EVER 

MARLA AERO SPRAY 
PENETRATING OlL 
GIVES YOU THE 
ADVANTAGES OF: 


1. SPRAY 


ECONOMICAL 


HANDY 


VERSATILE 
threads, bearings, | 
f eys, mar as, veive guides, locks 


ther stuck f metal perts 


INDUSTRIAL PACKAGING & PRICE SCHEDULE 
F.0.8. ST. LOUIS, MO 


12-ounce Cons 
Case of Twelve—!2-cunce Cans 17.40 


ROTHLAN Corp. 3618 Laclede Ave. St. Louis 8, Mo 


Specielists in Fine Penetrating Ol! for Over Thirty Yeoers 


pether 


Case of Six $+ 9.00 
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AN pm RNID EAR THERMONUCLEAR REACTOR 
When You Have A (Continued from page 134) 

DEMINERALIZED «= & | these neutrons are not, however, pro 

WATER PROBLEM CCl ick they ve It from th adavel ontied 


Barnstead Demineralizers 


and 
Barnstead Experience 
Can Help You Solve It 


If you use water in your manufacturing that they save money, have practically 

yperations it might pay you to find out no rejects, no spoiled batches or runs 

how a Barnstead Demineralizer can help With Barnstead produce demineralized i on of energy < 
q 


you maintain a consistent water purity water the cost ws low as little as ntroduces imto the S\ 


In countles process from food pro per 1000 gallons 


essing to electroni from murror silver Whether you need demineralized water 


” ” 
ing to atomic research better results jn laboratory quantities or for large pro True” High Temperature 
‘ ‘ d j ‘ . j ; 
eae may To vee 7 — ! — duction runs, you'll fin 1 Barnstead's In order to make a power-producing 
om he } ) ‘ 18e0 y t Si e-b ri = 
ree fron urmful minera is use line ot Banta ngle-be Mixed-bed thermonuclear reaction, it will be neces 
As a matter of record, thousands of 2-bed, and 4-bed Demineralizers the @ 
' ary to reach 
manutacturers have already found out right equipment to suit your needs exactly ; 
that is, to have all the 1 in the gas 
. moving it 4 ) ] disordered 
Some Barnstead Demineralizer Users Write Today for Catalog £127 n. Th aibend 
moti ¢ ‘ ] r oO } ro ce 
and Bulletin £140 7 
local momentary gh elec 


Radio Cor of America @ Remington pene caw @ y ‘ 
Rand @ General Electric @ Hercules MB arnstead ] ds in the Soviet exper . 

Powder Co. @ International Harvester ru ! rature. Another fundamen 
Co, @ Revion © Sylvania Electronics erat & DEMINERALIZER ce. , | ' f the pulse 1 dis harge 


Burlington Mills @ Walter Reed Hos : ¥ 1M pro: | the nuclear reactions 
pital @ Ford Motor Co. @ General 82 Lanesville Terrace, Boston 31, Mass 
Motors @ Eastern Airline Pure Water Specialists Since 1878 


a true high temperature 


produced for only a very short 
xl of time and thu the « cycle 
ld be quite low 


cult 


Building or Expanding? OF cecemgent tenes g + Raaeair meni 


hecause of the here nstability of a 


THINK of pinched plasma That true “fusion’ 


temperatures could result from the 


SAFETY pul ed di charge has met w t} enough 
CONVENIENCE difficulty that as yet . od ——s 


tures in the thermonu ive 


ECONOMY been attained 
THINK of Advantage of “Fusion” Power 


° One of the decided assets to be en 
Babbtil | joyed when power by “fusion” is at 
tained in practice, is the absence of 

Adjustable as are produced mm othe e ota norma 
SPROCKET RIM chain (fissr react The very 


with Chain Guide | penetrating high energy neutrons tl 
ire produced 





highly radioactive fi n products such 


at 


Simplifies pipe layout 
not be without re 


tremely thick shiel 


Fits any sire valve wheel 
Easy to install and operate 
Operates any valve from plant floor In addition, the ra 
Time and money saving fixture of these high energy 
No mointenance, first cost only cost matesioien af tha thas 
Packed, completely assembled, one to a carton tself 


will be seriou 


lear that the 


Hot golvanized, rust proof chain available 
for all sizes 

Easy to follow instructions with each unit 
Your supplier carries complete stocks . vboratory 


Write for new descriptive catalog sheet and prices temperature necessat 








cle ir reaction ] hey 
- v oO K r¢ } awy t 
bstohojejiam STEAM SPECIALTY COW Of 


rf producti m of econor we 
6 BABRITT SQUARE NEW BEDFORD. MAS fusing nuclei have been faced 
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When You Have A 


ee DISTILLED 
At least one author must be « member of W ATER PROBLEM 
A.A.Ch.E. Title and abstract of 100-150 words . 
should be sent to Chairman Leuren B. Hitch Barnstead Stills 
and 


Barnstead Experience 


Can Help You Solve It 
LOCAL SECTION MEETINGS , 
Many products and processes today re 


@ NEW YorK quire water that is not only a ineral 
October 18, 1956. Hotel Statler free, but free of non-ionizable impurities 
| including silica, organic matter, and 
bacteria. Barnstead for over 75 years 
a leader and a pioneer in the manuta 

ture’ of both laborat and industrial 


FUTURE MEETINGS A eee PR. ae EAI, * 


ock at Air Pollution Foundation, 704 S$. Spring 
t., Los Angeles 14, Cal. Deadline November 
1956 





I-day meeting Morning: Advances in 
Food & Pharmaceutical industry. After- 
noor Petroleum in the Jet Age Also 


all-de sane! discussion on Cost Estime 
ve stills, can give you wnpartial advice 
tior 

concerning complete water purification 


@ SOUTH TEXAS Whether you require a few gallons of 


y } ™ i! 4 the 4 king 
October 26, 1956. Galvez Hotel, Gal fistall ater per iy Or 1000 gallons ; 
| re “ eT 
vestor per he ye can get the help you 4 
f ' ‘ «x j ‘ 
f Barnstead tl n i 
l-day meeting. Panel discussion, “Trends t . | Laos “e ond ates hot! 


water experince which has 


© rm 


in Plastics and Synthet Rubber”; ger th ‘ h | ty itead <can pive you an in artial 
an Al } oOuRxn uti pr : 

eral session; Symposiun Energy Sources ans ! for Barnstead make both 

of the Future student session, general Write for Catalog “G" today nad demuineralizer for every 


and sma sroup dis sior mited + pure water need 


25 people “The Problem of Unionisr ‘ > mene aa ¥ - 
and “Plant Operating ‘Bugs arns ea soston om PHILADELPHIA 


uw Y 
a 4.3100 Kingsbridge 61957 LOcust 61796 
traeral< ’ MINERA A CH. 
CHAIRMAN: C. L. Fitzgerald, Mainte SIMI & BEMERALITE CLEVELAMO CHICAGO §=—s LOS ANGELES 
nance Engineering Corp., H ston, Texas SOuleverd 2.46622 Financial 60008 Bien 1-0373 
82 Lanesville Ter Boston 31, Ma SAN FRANCISCO johnson City 3113 
Timpieber 2 5991 Ciatteneege 6 506) 





@ CHICAGO 


November 7 9° nrad Hilt Hotel 


Makers of Pure Water Equipment Since 1878 — 
l-day meeting rning: The Pros and 
f Ur sm for Engineers After 


What Management Expects of the 


Arrangements chairman Hal M 
ompany, P. 


g, Indiana 


@ SOUTHERN vertqnanl | a CUT cCOosTS! 


Yctober 16, 1956. R Hor : 
id River Sct Road with 











AUTHOR INFORMATION Glass Reinforced 


Submitting Papers 


For Corrosive Fumes and Liquids—DEPEND ON BONATE POLYESTER, 

Procedure to be followed is, in brief DUCTS, PIPES and VENTILATORS TO CUT INSTALLATION PHENOLIC 
1—-Obtain four copies of “Proposal to present and MAINTENANCE COSTS! EPOXY, 

a paper before the A.l.Ch.E plus one copy of ' 

Guide to Authors” from Secretary, A.1.Ch.E., ‘ t LAMINATES 

25 West 45th St.. New York 34. N. Y ' . 


2—Send one copy of completed form to 


Technical Program Chairman for meeting se : - . Ca in Beetle 
lected from obove list era P r os 


3--Send another copy to Mr. E. R. Smoley, ’ PLASTICS CORP. 
The Lummus Co., 385 Madison Ave., New York Subsidiory of Crompton 


17, N.Y Asst. Program Comm. choirman) ‘ ‘ abie 
be Honate Exhaust Hoods ape ‘ end Knowles Loom Works 
4--Send third copy to Editor, Chemical Engi ‘ 
are produced in easy t st th 


neering Progress, 25 West 45th St., New York to-install sections 
36, N. Y. Paper will ovtomatically be considered 
for possible publication in A.I.Ch.E. Journal 


MOLDERS & FABRICATORS 
a A Oe 


51 desired to present paper in a selected tanks ducts, pipe, stacks, parts, etc 


symposium, send fourth copy to chairman of the ’ . 
syMposium nat ngths), 

6—Prepare five copies of manuscript. Send } de a 146 Globe Street 
one copy each to Symposium chairman, Tech n i i. Fall River, Mass. 
nical Program chairman, or both copies to former : ~y pie - Tek Osborne 74464 
if no symposium is involved. Other three copies 

= tomate corrosion resist 

should be sent to Editor, C.E.P. Presentation at ant pipes—evailable in 
meeting offers no guorantee of acceptance for all sives and shapes 
publication 
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Ewing Gallowa 

Great dome and collonade at main entrance to Massachusetts Institute 
The lantern hung trom the steeple of Technology, Cambridge 
of Old North Church warned of the 
British march against Lexington ond 


Concord 


BOSTON: SCIENTIFIC 
AND CULTURAL CENTER 


nd GF Kline Jy | Esso Standard Oil Co 


Hl. G@. Taylor 


The 
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AUTOMATIC TANK GAUGES 


MAGNETIC DRIVE 
for HIGH PRESSURE 
PETROCHEMICAL 
SERVICE 


Ewing Gallowa 





ow ' Horvord University across he harles 


The Gourmet 





When you | 





i Kill et J for petroche } il service 
und safet ure portant req 
Varec” offers you both. A ! 
, 1 bys same i dial read 
assured "yy * I er ang i Le) \ 
. . . t 4 ' clear and distinct vith tthed et "mG. NO 
ta t b ! tive rst oft parallax or diff it ft reading a 2500RC 
New king pt 4 ‘ ( na scurmm tape Deper lable fet 
, . ims ired by the 1 ignethk cht e rotat 
2c : ing the counter and dial reading Varec’ Fig. No. 2500C is desis 
any type I i int with i mechanism, Remote ¢ ger Ira lor gaus ‘ _ | level of chemi 
h t tat t f 1 mitter or other auxilias equil ent tored in high pre re pher 
) k Locke-Obe ( Prevents pr irizing ht gl ks. G head } hea url 
iH chamber or transmitter h ing. | teel flange to permit bolting for high 
: lates both fro: rT! ‘ f dang pr ‘ ‘ 
n us ous tank Vapor Sight 5 kept Vares Fig. N SOOCK 
t | clear without ec of wiper. N ye erted design of the Fig. 2500 
to personnel | [ ble gla break tting it ‘ n all tanks, bel 
The Magic Semi-Circle age i} , | here tops ! ' 
re ed tu teel tane 
In addition to these exclusive feature i , , ' 
a > b ‘ ‘ t Hoat i 
the Fig Ne J wd Fig ‘ » af ' 
2500CR have a host of advantage " 7 e ood aa frict 
b ] Neg ator motor tor motive power pr ting greater a ’ 
‘ ; Hoth t | iT ; abole ntw 
SS ft pe 16 sheave t “ pre re range iyog { 
mn i ‘hog I ig 1 hve ire 
Shielded type 16 ball bearing of a wide sriet of Vare Asst 
(,a es | ‘ 
' 1. All parts cither 316 SS. or | Pank All ar 
, : Toes : by nbined with ' ble 
stim ] n — fai ere i : rend , | re Code Folematert 
ground —— ‘j | ‘ t. re fe gauging, te peta 
Gravity cor re stor for pt / ; ture trans of pnutomati tank 
change tcl randrt ote pat 
i 1) , 
1} 
| aot THE VAPOR RECOVERY SYSTEMS COMPANY 
I 
Compton, California, U.S.A. 
el 
. Cable Address: Varec Compton Calif., (U.S.A.), All Codes 
’ 44 $5 
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WKNL 


IN THE NEWS 


NUCLEAR AIRCRAFT 

falter Kidde Nuclear Labora- 
tories has been selected by the 
Glenn L. Martin Company to 
begin engineering for exten- 
sive test facilities related to 
the Navy Nuclear Powered 
Aircraft Program. 


x*e* 


NUCLEAR POWER PLANT 

Corps of Engineers, Research 
and Development Laborato- 
ries, Fort Belvoir, Virginia, 
has selected WKNL to design 
a one-cycle emergency nuclear 
power plant. Design is ex- 
pected to be completed in ap- 
proximately seven months. 


x*e* 


NUCLEAR-MINDED 

Among WKNL’s clients are a 
number of the nation’s leading 
corporations, including Cur- 
tiss-Wright Corporation, Con- 
vair Division of General 
Dynamics Corporation, Con- 
tinental Oil Company, West- 
inghouse Electric Corporation, 
Baldwin-Lima-Hamilton Cor- 
poration and others. A grow- 
ing trend is that more and 
more companies are making 
their own privately-financed 
investigations into various ap- 
plications of nuclear technol- 
ogy to their own products and 
processes. 


Consultants 

to industry 

on applications 
of nuclear 
technology 


WALTER KIDDE 

NUCLEAR LABORATORIES, 

INC. | 975 Stewart Ave., Garden City, W. Y. 
Telephone Ploneer 1-4350 


News of the Field 


FROM LOCAL SECTIONS 


CHEMICAL ENGINEERING—JOB OR PROFESSION? 


Major panel-session of Northern Cali- 
fornia Section in June discussed this 
vital subject, heard results of poll on 
same subject. 


I chemical engineering a job or a 
profession ¢ \ panel of tour local eng: 
tanding in the 
California 
Section in the discussion of thi 


contemporary problem. Panelists were 


nee! ol recognized 


held led the Northern 


major 


I Vermeulen, professor of chemical 
engineering, Univ. of Calif.; W. W 
Davison standard Oil of California; 
| W. Meyer, Bechtel Corp W. J 
()' Connell consultant 

Calif.; and moderator W. ‘ 


Burlingame, 
k-edmistet 

California Research ¢ orp 

also heard the results 


ional opinion poll conducted 


rhe engineers 
i? a prot 
two month prior to the meet ng 

rhe subject implies two alternative 
that needed defining. Job, application of 
technical skills to the problem of the 
‘mployer without associating own inter 
Profes 


g technical skills to advance 


those of mat igement 
f employer (and self) by ren 


thinking ngineering service 


Results 


Major points brought out by the poll 


ind the discussion were 
@ Most chemical engineers associate 
their interests with those of manage 
Collective bargaining is inconsis 


nt with the prote ional nterests of 

hemiucal engineer 

co Most 
il to technical work at the 


(This ts 


wlvance and the Ie er 


chemical engineer preter 


apparently due 


opportunity im technical 


e@ Kelationship between manage 

ent and engineering staff would be im 
proved if supervisors attended and took 
part in meetings of professional socie 
ties, thus setting an example to working 
level engineer 

o Profe ional recognitio both in 
ide and outside company circles, is im 
portant to ¢ hemical engineers but is not 
handles 


@ Most chemical engineers do not 


adequately by employer s 


think their pay is commensurate with 
their value to imdustry. (Their main 
complaint is that they don’t know where 
they stand or what to look forward to.) 

@ Chemical engineers are concerned 
about the shortage of high school math 
ind science teachers and are interested 
in teaching methods 

* Chemical engineering is an honor 


Chemical Engineering Progress 


Northern California Panel: |. to r., Vermeulen 
Davison, Edmister, Meyer, and O'Connell 


ible protes sion for those who recognize 
that their interests and those of man 
uwgement are similar while maintaining 
personal integrity. Technical and pro 
fessional progress depend on employers 
ind employees recognizing and encour 


ring individual achievements 


Distinct Field of Knowledge 
Professor Vermeulen pointed out is 
is remarks that the chemical engineer 
profession is differentiated by hav 
distinct field of knowledge as its 
ba ind also by providing the key 
engineering ‘ one major ect 
omic ATCA 
Davison emphasized that industry 
must aid the chemical engineer to de 
lop professionally by encouraging at 
tendance and participation in local pro 
ociety meetings, and by send 


Indus 


le on il 
n to national gatherings 
ilso foster professional develop 
Keeping its engineers in close 
ontact with academic circles 


Teamwork 1 


ona enginecring, 


an essen ot true pro 
Meyer 
out, and a man who leads a project 


pointed 


today may be following tomorrow. 
One point of 
when O'Connell 


disagreement came 
disagreed with the 
opinion poll and felt that the chemical 
ind engineering salesmen make impor 
tant technical contributions in solving 
perating and design problems in cus 

plants and uld be consideret 
n A.L.Ch.E 


jualified for membership 


NEW SECTION AT SYRACUSE 


Last May slightly more than one half 

the chemica enyineet located im 
Central New York met at Syracuse Uni 
versity to organize a local section. To 


been drawn, 


date a set of by-law Na 


icted upo! and adopt everal com 


ttees have been nominated which op 
erated during the summer months to 


advertise the newly formed organiza 
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VANTON! 


r 
! 
) 
) 
L. 


LINES OF 
PLASTIC 
PIPE, 
FITTINGS 
AND 
VALVES 


PVC Woplasticized, 
Unmodified, Polyviny! Chierde) 
For outstanding chemical resistance 


Styrene Copolymer 


For exceptional impact strength 


Buna N 
(Acrylonitrile Butadiene) 
For excellent temperature resistance 


Vanton, with many years of pioneering 
experience in the manufacture of plas 
tic pumps, now makes available pipe, 
fittings and valves in the above basic 
materials. These plastic compounds 
have been selected to offer as broad 
a coverage as possible with respect to 
the application requirements of the 
process industry. 


Excellent corrosion resistance 
Non-contaminating properties 

Excellent mechanical performance 

Ease of installation 

Excellent electrical and insulating properties 
Insulating properties 

Economical 

High temperature resistance 


Write for Catalog PF 101 


vp VANTON 


PUMP 4 EQUIPMENT CORP 


20! Sweetiand Ave hMellede. N J 


Division of Cooper Alloy Corporation 


Vol. 52, No. 9 


Available from ‘| 








tion and thus assure success during the | 
first year 
Close 
group of 
section has been planning its first year's 
program all summer and is highly opti 
high 


association with the Cornell 


engineers is planned. The 


| 


mistic over the possibilities for 
activity during the first year 
Officers of the new section are 
Chmn., H. P Syracuse U.; 
vice-chmn., R \ Hiserodt, Solvay; 
secretary, A | Skrzec, Bristol Lab 
treas., |. F. Keville 


Munger 


oratories; Carrier 





Corp. ; exec. comm., R. K. Finn, Cornell 
». (srove Ir., 
Hackett, Solvay 


Syracuse U., and 


Members of New York Section on June plant 
trip to Chas. Pfizer in Brooklyn. Tour began with 
a talk on fermentation as a chemical engineer- 
ing process, and then the group sow the laboro- 
tories, chemical engineering pilot plont area, 
production facilities for ascorbic acid, and phar 
macevticol packaging operations 


New Officers 

New otheers of local 
1956-57 are: Detroit Section; 
D. W. Anderson; vice-chmn., J. D 


Lesli - ecretary kk ) tevenson: 


sections tor 


chmn., 


treas., N. Nix; dire 


Oleszko, R aitnet 


tion: chmn., J. R 


I Fowler : 


tors-at-large ] | 
Kansas City Sec- 
Salsbury ; chmn-clect, 
Jone , treas., 
J. R. Brown; exec. comm., | L. Gore 

L. S. DeAtley M. Wala W ash- 
ington-Oregon Section: chmn.,, RK. | 


Florine: vice-chmn., G. ¢ 7eg0* Se 


secretary, D 


treas J. Heitman; councilor no. 1, 
J. L. McCarthy; councilor no. 2, R. | 

Noble. Rhode Island Section: chmn., 
4. A. Melnychuk; vice-chmn i 
Thompson e umpa 

nella; directors, W. W. Farnum and 
F. Votta, Ir Alton-Wood River Sec- 


tion: chmn., A. C. Hershey; vice-chm 


treas | | { 


membershiy ( 
program, A. | fuscilli ect 
L. Maag; treas 
Jersey Section: 
Laren; chmn.-elect, ] 
ing-sec., A Welty, Jr 
ing-sec., R. W. Davy 
Calkins; exec. comm., J. D. Stett, R. H 
Wilhelm and E. M. Powers. Charles- 
ton (W. Va.) Section: chmn., J]. K 
Harvey; vicechmn., R. V. Green; sec 
(Continued 


J Gurley. New 
chmn LD. M Mac 
Axelson: record 
correspond 


treas Db. M 


om page 142) 


Chemical Engineering Progress 


Dats on washing machines from 17 
manufacturers is put right on the line 
in Chemical Engineering ( atalog. Re 
gardiess of your process, regardless 
of the unusual specifications involved 
you li find a company that will help 


you solve your problems right in the 


pages of 


it's a matter of fact. Over 500 com 
panies use CLC to give you the fact 
you need about almost any type of 
process equipment practically any 
kind of materials of construction. w 
cludi g many of the newer ones 

and many, many kinds of er gineering 
services yu'll find it pays 
to use roe of witor 
mation about amics, heaters. re 
actors, motors, valves, screens, trade 


names fabricators and hundreds 
of other products and services re 
lated to the process industries yO 
turn to CEC often. It's bound to serve 


you best 





? 000 News of the Field 
MORE OF THE GARLOCK Ly | pil taveecvawat ante ap 


— FROM LOCAL SECTIONS 


niinued from page 





kK McLain treas., D 
member-at-large W ] 
nner Rochester Section 


Vw 
i 


7 
lil 


Mohr. Midland Sec- 
D. DeBord: vice-chm: 

Slit center. Teflon is slit from . ; secretary, T. B | trea 

outside diameter to within [ 

Ke’ to Ye" of the inside 

diameter. Any type filler can 

be used 


THERMODYNAMICS, 
TITANIUM, AMONG 
LOCAL SECTION SUBJECTS 


Teflon-Jacketed | ~ Te hi 


zed Methods 


Milled-center. Machined 


Gaskets for eee 
Chemical 


to flow. tion 


Resistance 


ope Formed Shield. For large or 
A esi 1enc irregular openings such os 
elliptical manholes 


Here is the ideal gasket for joining 
glass piping, glass lined steel piping 
and light metal flanges on processing 
equipment, Teflon-jacketed gaskets with 
fillers five you resiliency and deforma 


bility impossible to obtain with solid Double Jacket. Two jackets 

. és te ff : : ‘ overlapping to protect both 
Teflon gaskets, Fillers are available of gp gf ee be: 
practically any vasketing material for pressed asbestos between 
layers of soft woven osbes 
use nm each of the four basi . tos commonly used 


indicated at the right 

: Write for new Catalog AD-154 
which describes Garlock 
Teflon Gaskets and Sheets 


Teflon jac keted Gaskets are only a part 





of the Garlock products available in 
Teflon and only a fraction of the famous “Garlock 2.000", two 
thousand different styles of packings, gaskets, and seals to meet all 
your needs, It’s the only complete line. It's one reason you get 


unbiased recommendations from your Garlock representative, 


THE GARLOCK PACKING COMPANY, Paimyre, New York 
for Prompt Service, contact one of ovr 30 sales 


offices and warehouses throughout the U.S. and Canada 


DuPont's Trade Mark for us tetrafluoroethylene resin 


meeting 
"hk oe California Section 
Packings, Gaskets, Oil Seals, Mechanical Seals, 


Rubbe r } rpanstion Joints 
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Pittsburgh 
KR. Powell 


hopper 


Aepor 
Rey 


th 


55i(pred 55 ‘7Sipred 


million Ib 

Naphthalene 

consumption 347 
Ethylene 

consumption 1500 
Phenol 

production 312 
Styrene 

production 539 1000 1011 


Ammonia (syn.) 


thousand 
tons 1520 2880 3152 





Ejectors 








For wet 


wutte and Koerting | told the 


May meeting the East Tennessee 


Section (Kk. fF. Hunt, Jr.) The first sensitive 
on-critical, usually has liquid or 

unstable 

materials 


that must 
be dried 


with utmost 


care TO DO THE JOB! 


Sargent builds these dryers with any number of trays; single or multiple 


stacked; one or more deep; for highly varied drying speeds and material loads 


The dryer above for cary 1 performance 
stalled in a cottonseed ol f ibs. water remove 
plant. Another SARGENT } ' fos nm 8 hour 


lered and unstable material 


wet pow 
1 trays 10 high, double tacke SARGENT 
trays d Ihe entire mterior of 

dryer-evaporator (including tray 

housing, inlet vanes, baffles, exhau 

etc.) is of a special type stank 

Air splitters and baffles distribute 


even air flow acro every tray. G 


There's a SARGENT dryer to do the job for the process industries conveyor 
or tray; pole or tunnel; stationary or rotary. High speed or low, heavy capacity 
or light; continuous or batch methods. All Sargent-designed tor the specity 
job For more details, write 


Senate Cx Sosa the Contra C. G. SARGENT’S SONS CORPORATION 
U Graniteville, > 4 Massachusetts 


PHILADELPHIA Wasson, $19 Murdock Roed 
CINCINNATI 16 Merrifield, 710 Brooks Avenve 
CHARLOTTE. NC W %. Anderson, Ca a Specialty Co 
ATLANTA. GA J.B. Angel, Mortgage Guarantee Building 
TORONTO |, CAN Hugh Williems & Co., 277 Wellington St. Eat 


> 
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ARTISAN |G@i2= 


Pilot Plants and Processing Equipment (Continued from page 143 


uspe! ol mM otl With these 


Artisan is an outstanding source for quantitative 7” the effect 
your Pilot Plant and Special Continu- mixing vari can be pr 

ous or Batch Complete Processing ' correlated, and compari 

Unit. ! ce 


Chemical engineers and mechanical 
engineers combine their experience 
with skilled shop men to develop and 
manufacture excellent mechanical and 
chemical processing equipment. Our Mn R 7 
chemical engineers design complete ’ 9 a tees e 
plants and individual stills, evaporators, Deer ca a Pryor by 7 haraee 2 
condensers, reactors, piping and tanks. cene of the plant trip that formed the 
: ; June meeting of the Tulsa Section (G 
Our mechanical engineers develop spe- } 
cial conveyors, solids handling devices, ' 
vacuum closures and special mechani- sll nied dan oa ie oR 
cal processing units. . Eilat Ehets ames: ia diinenen, tite 





wnMnonlia ana 


larrar ) he plant features exten 


Their combined experience and skills on iat gration. Designed by Foster Wheeler 
go into the completed equipment the plant has a daily capacity of 18 
tons of ammonia and 260 tons of urea 
Telephone or write for an engineer to call-We have [he Casale high pressure process is 
Engineering Representatives throughout the United States neal dee mean colt Gin Wile 


ARTISAN METAL PRODUCTS INC. r 


Engineers and Fabricators Be Englncers Become Obsolete? 
Telephone FoM. Till 
J eT 


Waltham 5-6800 73 Pond St., Waltham 54, Massachusetts 





ror urea 


dean of engineering 
Univ. of Houston, believes that engi 








neers can become obsolete | ilking to 
the June meeting of the South Texas 
Section (G. B. Gibbs), Tiller pointed 
to the tendency to specialize in narrow 





Interested in 


hel the tendency not to continue edu 


cation atter college In thi re pect, 


PROCESS HEAT liller emphasized his belief that educa 


tion and the continuance of education 


in huge quantities for your chemical proc- boll ie idheoal 


esses? (Nuclear Reactors!) 


Silicones and Taxes 


Intensified research in the feld of in 


RADIATION 
dustrial use of silicones has led to many 


novel appli itions, Gordon McIntyre 


as a new factor and environment for your - 


yww-Corning, told the June meeting of 
chemical processes? the Tidewater Virginia Section (B. S 
Halsey). Increased usage of silicones 
can be expected in the fields of electrical 
if so— wiring, plastic textiles and lubricants 
& D E The Idaho Section (W. L. Chase) 
ASTRA R S RVIC ES has been conducting a campaign to con 

offers vince its representatives in the Congress 
that the income tax law should be 


for investigating possibilities, for evolving practical chat + veinnee tha tacensiemnaion to 





methods. ipplication of the provision that says 

ving expenses, when paid in cash t 
the engineer moving, can be taxed as 
ncome The section feels that this 


oney is not actually given with any 


ASTRA, P.O. Box 163, Milford, Connecticut 2 
Tel. TRinity 8-2202 reedom to spend it, but rather is sim 


ply the company paying a necessary ex 


pense of its operator In prac tice most 


Send for our Nuclear Technology Folder. companies do pay this themselves in 


tead of giving the money to the em 





ployee to pay 
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BOSTON MEETING 


THE ATOM AT WORK (¢ niu 1 nf sy 
By Jacob Sacks. Up-to-the-minute ™ i sae 
account of the atomic submarine, . 
pilot electric power plants, and - ) 
possible future t of } 


applications 


atomic energy in aviation, land 


transport, etc. Details current uses 

n med ; uf ture and iv ; 

lustry B : : “¢ \ and 

H-bombs, radiation. Re Printing . 


wes.5 COSY PP. & 
$5 
Fresh Water from the Ocean 


for Cities, tndvetry, end trrigation / . YOU CAN DEPEND ON 
, , 


By Cecil B. Ellis. A critical inves 
t ne 


gatio ‘ he econom ! 


feasibility 
and scientific principles of saline 
water conversion Presents all basie 

a | ? ' ps pat 


I 


pi 


Essentials of 
Quantitative Analysis 
An introduction to Basic Unit Operations 


By A. A. Benedetti-Pichler Lom 
plete reference of performance 
techniques and standards for or 
ganic inorgan inary Ineludes 
’ ‘ ; | or mr 

cision of m operations Paul Revere lived in this. the oldest house in 
equations to us guring limits Boston, until 1800. It is now o museum 

of error j 10st quantitative oper 


ations, ISA tables oer 


pp 
$15 


THE RONALD PRESS COMPANY tr Frog ncode ssVv PURE” 








15 East 26th St. New York 10 
for most efficient, carefree service! 





CHECK THESE FEATURES 


with 


@ Single stage, wngie end suction 
enclosed of open impeller 

7 to 4 discharge openings heads vp 
to 220 feet; operating speed 1750 


rpr 





—_ ne piece impellers secured shoft 


yourself for dad Ah ‘ war by key and lock nut, or threaded, give 


long service 
@ Flanged suctiwr and discharge oper 
ings mean eaver commecting and dis 
connecting of jourts 
@ Vertically split pump cong and 
‘ate zsontally split beorng hoveng 
rentist 


masimum accessibility for mainter 


n ” activ in tom warcn and 
development ther mathematic ‘ . 1 ) ‘ ) . @ Extra lorge # ffing box, of mechur 
avoided thighs “ fucation seal— both provide minimum leakage 
4 for study 

YOU WILL NEED A WORKING KNOWLEDGE OF 
NUCLEAR SCIENCE SOON if YOU ARE 

* A practicing engineer + A technician 

* A supervisor + An engineering assistant 
“A mber of a 9 1 grovp 


“ua 
/ 








brew 





white water 
Low Cost 39 lesson course. Pay-a 

" maeistency, ete 
ou-learn installment plan availabk 


PERFECT FOR COMPAN PRAIN Conclusion 
ING PROGRAMS dis< 
groups of six or more \ 


SEND TODAY FOR Fret ire 1067 el l eng = . : rements t 
DETAILED INFORMATION ; poutlen Ask 


/\ FREDERICK 7 
2—!= “PUMPS =—+,_ 


FREDERICK IRON AND STEEL. INC 


PREDERIC 


INSTITUTE OF SCIENTIFIC STUDIES 
Dept. E-9, 248A gton Ave., Eimt st 


4 MARYLAND 
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The Mathesor Co Ine 


pressed gas mixtures to 


spec fications 


IN GEIGER 


exactie 9g 


WE SPECIALIZE 


Gases available for immediate 


Flow Gases 


PROPORTIONAL 
10% Methene—90% 
4% Isobutene—96% 


GEIGER 
0.95% 
13% 


Isobutane —99 05% 
n-Butane 98 7% 


ed for full 


demurra 


reture 
mall 


er OW days 


EFFICIENT, DIRECT SERVICE 
ON GAS MIXTURES AVAIL 
ABLE FROM EITHER OUR 
EAST RUTHERFORD, N. J. OR 
JOLIET, LL. PLANT 





COUNTER 


TUBE FILLING GASES OF ALL TYPES 


delivery mn 


clude these Proportional and Geiger Counter 


Argon 


Helium 


Helium 


Helium 


The Complete Line 


of Matheson Gases, Gas Mixtures, Special Acces 
sories, Pressure Regulators, Valves and Flowmeters 
is described in our new Compressed Gas Catalog 


Send for your copy today! 











EAST RU 


The MATHESON COMPANY, Inc. 


THERFORD, N. J. JOLIET, iLL. 





PROPORTIONERS 
& BLENDERS 


eliminate costly 
batching with closed 
system compounding 
of liquid components 
Accurac ae Ab Ids unm 
form controlled 


product 


wiscjie), Fi Gite) 2 J let ++ 
CHICAGO 
LOS ANGELES 


SYSTEMS $ 
FROM RECEIP 


METERS & 
FILTERS 


control inven 
tory,and quality from 
tank 


plant 


storage or 
through 


meter printed 


car 
with 
tickets 
for account are of Te | 
uids handled 


FILLERS & 
PACKAGERS 

automatic ally 
and 


plant 


control delivery 
packaging of 

process or end-prod 
uct liquids faster at 
lowest -cost with 
Bowser systems 

all equipment available on lease 


or purchase payment program. 


ATLANTA 
DALLAS 
yor« 


BOSTON 
CLEVELAND KANSAS CITY 


NEW 


BOWSER, INC., 1393 E. Creighton, Fort Wayne, Ind. 
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people 


Bernard Sullivan, se: 


Elwood E. Martin 
Chemica + | 


the eng ee +4 


With the beginning of t 
Villiam H. Kapfer 


yt the rari 


Horace EL Luntz 


Eugene P. Whitlow 


trtuite 


has bee! 


James H. Klein, forme 


wiate ina instructor 


he guided missile 


of the Ramo-Wool 


los Angele 


John C. Garrels, Jr., 


Tidewater Local Section president George Dean 
congr« John ¢ 


Holladay. Jr 


center 


right 


above tulotes Howard 
and Philip ¢ 
the 


outstanding 


left as they 


receive section's scholastic swords as the 


chemical engineering gradvotes ir 
Howard (Univ. of 
» Polytech 


ALChE 


the Virginia Tidewoter areca 
and Holladay 


owarded one year memberships ir 


Virginia Virgini« were 


ni 
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CLASSIFIED SECTION 


Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


CPOE LOLOL ELEEe. 


; 


Realize the Maximum Out 
of Your Degree and Experience Lou le 


By Associating with——— 





‘ 


in 
ACETYLENE ENGINEERING AND DEVELOPMENT 


The expanding acetylene program at our new, air conditioned Speedway Laboratories 
located in suburban Indienapolis offers unusual and challenging career openings. Our 
needs are for CHEMICAL ENGINEERS interested in and capable of assuming responsibility 
for new projects in the following fields 
@ DEVELOPMENT of nove! met 
ods of acetylene production arn 
* distribution 
‘ @ DESIGN of new plants for sup 


plying chemica acetylene ir 


-_ 
Eee 4 





YOUR 


FUTURE in 
ATOMIC POWER 


Atomix power, we feel, offers out 
standing opportunity for an en 
gineer or scientist to grow pro 
feasionally. It's new enough so 
that the work is challenging; still 
it's well enough established so 
that a capable man can make 


pipeline quantities 
ENGINEERING for our produ 
tion plents and distribution 
systems 
@ TECHNICAL SERVICE for Linde’s 
nationwide acetylene business 
These activities offer challenge 1 engineers interested in 
* heat transfer * fluid flow * catalysis 
* ges kinetics * thermodynamics * pressure vessel design 
B.S, MS., or Ph.D. graduates submit résumé covering education (approximate academic 
achievement), experience and work interests 
LINDE AIR PRODUCTS COMPANY 
A division of 
Union Carbide and Carbon Corporation 


Att.: Mr. J. J. Rostosky P. O. Box 8237, Indianapolis 24, Indiana Reter to ad: CEPA 


PPP LILLE LLELL LOLOL ELL LLL LLL OLOLLOLLEL ELEM OOS FPP POL OOPS 


; real progress 

If you are interested in a non 
routine position that will use all 
of your education and experience 
we suggest you investigate the 
future with the leader in Atomik 
Power. At Bettis Plant, there 
ire select positions open for 


NEW YORK specially qualified 
OR ® PHYSICISTS 


@ MATHEMATICIANS 
SAN FRANCISCO @ METALLURGISTS 


Offers immediate long range opportunities for 
td © ENGINEERS 


ENGINEERS Write for the booklet Is 


CHEMICAL- MECHANICAL morrow's Opportunity TODAY 
that describes opportunities in 

your field je gure to indicat 

Process or project experience in refinery, petrochemical your specific interests 

or chemical fields DS. fa 


lite SPELL LOL ELODOLOOLOL OOP OOO OLOOOOS FPP PPPEL POLL OPOPO 


- 


PPPEPLLLLLE LOL ELOLELELELOELOLELELOLELOLELELELOLELELLELELLEELELEEEEEEELOCLODM 








Liberal relocation allowances for you and your family | Write: Mr. A. M. Johnston 
Dept. A-57 


Monager of Employment & Plocement Westinghouse Bettis Plant 
Industrial Relations Divisior V 0 Box 1468 
For an immediate personal interview you may phone Pittsburgh 30, Penna 


Send Résumé to 





Paul Keating, Plaza 7.4400, New York City vee 


Joe Braddick, Fairfax 3.2401, Houston, Texas 
Bill Milligon, Tucker 1549, Los Angeles, Calif BE | ms PLANT 


Don Palmer, Douglas 2.4032, Son Francisco 


BECHTEL CORPORATION Westinghouse 


220 BUSH STREET San Francisco 4, Collif. FIRST IN ATOMIC POWER 
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power in the 
small economy size 


Harn ing the atom with the development 
transportable nuclear power is probabl 
of all impending event 

Today, a top Martin team of scientists and engi 
neers is attacking that problem. Their goal: develop 
ment within two years of a fully inteyrated system 
of portable power for military and indu 

Already forseeable is a reactor capable of del 
ing 2,000 kw for a year and a half from a single 
bundle occupying le than & cul f pace 

Such an advancement may rina new age 
of power surpassing even the ayes of steam and elec 
tricity in hastening the development of this world’s 
unexplored resources 


; 
; 


Ti immerse fle lao arch and de pelopmen 


; ; 


offer one of the great engin ng opportun é tm 


the world today lf wou are é er 0 “e J V 
Holl jday, Dept C/ P uy ‘ V rfin ¢ ompany 


Raltimore . Varyland 


ERM RN aR 
MV £4 FET A a 
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HIGH 
TEMPERATURE 
TECHNOLOGY 


Interested in High Temperature Re 
actions / An exce plion il oppe rtunity 
for chemists physicists or engineers 
to work in a new laboratory devoté 
to an intensive tudy 
perature reacts 
of new thermally 
stable compounds for industry 

The men we want s ild have | 
working knowledge of thermody 

\ il chemistry and heat 

! ! e de n and 


r 


namics, pl 
flow or an inte 
construction of " ial thermal re 
action chamber 

Emphasis will be placed on so 
state or gaseous I ct eccurri 
above 1500" ind 
materials formed under these « 
ditions 

If you are interested in helping to 
develop th { y growing new 
field and we I ike to work i 
modern, well eq ped lab« 
ior a leader in higt temperature 


technology, please call or write 


Mr. R. M. Bushong 

Director, Development Laboratory 
National Carbon Company 

A Division of Union Carbide and Carbon Corporation 
Fostoria, Ohio 


nln allen allen allen allen salen. allen. lanl ls. li. 


CHEMICAL ENGINEERS 
WANTED 


existing f 
exper 


ry. Oppor 


ate with experi« 


rial Relations Dept 


Hooker Electrochemical Co 


Niagara Falls, New York 


f 
j 


j 
, 
, 
, 
, 
j 
j 
j 
, 
, 
j 
j 
j 
, 
j 
j 











Sg eg eg eg ge eg eg ge gee” 


QO RP RS OSAP OP OD OOF OO OOD 


SALES ENGINEER 
AIR SEPARATION PLANTS 


Graduate engineer familiar with alr 
separation technology and wit! ten 
years f experience ir sales i pr eas 


plants or related fields 


firm f engineers and constructors ir 
New York City 
in confidence omplete chron 
resume, including education and 
history 


Box 2-9 


; 
; 
; 
; 
; 
; 
} Excellent opportunity with leading 
; 
; 
; 
) 
} 
. 


( 


( 
( 
¢ 
{ 
( 
¢ 
t 
( 
: 
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CHEMICAL ENGINEERS 


Foreign Employment 


For career assignments technical 


service and research and development 


work in a large modern refinery instalia- 


Saudi Arabia. Excellent 


for 


tion if ppor- 


tunities diversified experience and 


assured by complexity of 


fut 


advancement 


present installation and sre expen- 


sior 


Liberal salary plus allowances and all 


inclusive benefits. Opportunity to travel 


on long vacations and live in modern 


community with complete facilities in- 


cluding extensive recreatior 


Write giving full particulars regarding 


personal history and work experience 


Please include telephone number 


Recruiting 


pervisor 


ARABIAN AMERICAN 
OIL COMPANY 


505 Park Avenue 
New York 22, New York 





CHEMICAL ENGINEERS 


Interesting opportunities exist 
research and developn 
for men with B.S. of 
chemical 


experience 


entral ent 
ratory 
legree in enyineering ne 
eight desired 


preferably in 


years 


res h and development 
inorgar field of extractive metal 


Attractin 


on hallenging rf eme in 


inities to 
expanding labors 

Please i i 
ckground 


ing educs 


perience salar 
Mr. A. A. Marquer, Jr 

CRUCIBLE STEEL CO. OF AMERICA 

P. O. Box 8&4 Pittsburgh 30, Pa 


lesired 








CHEMICAL ENGINEER 


For industrial researct 


ment fert 


West. M.A 


lepartment 
in the Mid 


al engineer 


ompany 
in chemi 
perienced in jf 
} ant t r 
ministrative ability 


ess 


r 
pera . Should seees ad 


rk with design 
engineers and « 

| rtunit 

salary 


ence renge 








see 








PLANNING ENGINEER 
CHEMICAL—METALLURGICAL 


planning 
ferrous 


JOB broad 
with nationally knowr nor 
metals firr 

EXPERIENCE 


and/or 


company-wide 


extractive 


REQUIRED 


metallurg heavy chemicals 
valiuati 
Send 


experience 


Economic « 
resume 
de 


Salary omplete 
“age. training 


sired Box 3.9 


open 
salary 


ARBLL LALA LLLP ALAS 


Vol. 52, No. 9 


3 


oes. 
- 


o-oo oe Sey 


=, 
oe 


SIMS 


i ee ay Oe 
COUNT DOWN 


on the BIG engineering 
challenge of all time! 


Rock-anchored into the crags of the Santa Susana 
Mountains near Los Angeles crouch the massive test-stands 
of ROCKETDYNE — the most gigantic rocket engine workshop 
in the Western Hemisphere. The privileged men who tend 
these great power plants are a select group indeed 

For no matter what their specialty, they are working at 

the most advanced state of their art 


field of la 


can capect 


The scientist or engineer who enters the ree 
liquid-propellant rockets at ROCKETDYNI 
to encounter more phases of his profession in one day 


than in a year of conventional practice 


Here at ROCKETDYNI units no bigger than a 

small sports car to gencrate power outputs greate! than 
Hoover Dam — power that ts precisely delivered during 
a period measured in minutes. Inside the en 
materials and mechanisms must function pertect! 
extreme stress and vibration, yet temperatures range 
250 F to SO00°1 


action must be 


men Use 


mes 
under 
from minus in close juxXLaposition 


Valve 


the « xpression 


so close to instantaneous that 


split-second” is completely unimpres 


“WHEE NSS Aes . 


‘es 


sive; we are dealing with conditions in which the 


term 


Steady state’ 1s applied to a millisecond 


Day by day the tests go on, and every day produc« 
its two miles of information on oscillograph tape 
fascinatingly new information, tar in advance of 
available texts. This is one of the newer 
with an assured future. The 
ce veloped here for producing « flective power 
to the attainable limits of mechanical stre 


have wide application. Such experience 


industries 


methods now being 


prac ily unobtainable anywhere ¢ 


Ihe only way you can appreciale the 


far reaching significance of such a 
program ts to be a part of it 


Will you accept the challenge? 


Here are the fields of 
opportunity at ROCKETDYNI 


FOR ENGINEERING GRADUATES: Acronautical, Chemical 
trical, Electronic, Metallurgical, Mechanical; qualified for 


Research, Development or Design responsibility 
FOR SCIENCE GRADUATES Mathemati« 


INTERESTING BOOKLET 


Physics, Chemistry 


9CEG, 


ROCKETDYNE I 


¥ t Ff r 
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Structural 
Analyt 


? 


bk 
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NUCLEAR ENGINEER 


Engineering and Construction Di 
at Pitteburgh has a position 
or Nuclear Rasteess iodine 

cal engineering r related degree 

five to ten years experience, in 
cluding substantial design experience 


SCIENTISTS 
ENGINEERS 


for a future with a 

) ad ‘ . “73 in nuclear energy fields: must have © 
ste ep grou th C ur ve clearance unusual opportunity for 
work on important engineering assign 
ments. Write giving details of experi 
ence and salary requirements to 


J. 5S. Magee 
Personnel Department 
KOPPERS COMPANY 

Pittsburgh, Pennsylvania 


Ks (a (ss (cs (ce ( se ( ce (em | 


i v 404 


(| 





NEW YORK OFFICE 
1 Teo assist in supervising office & field 
and domestic & foreign activities of 
the Operating Department 
Challenging opportunit for graduate 
chemical r mechanical engineer with 
minimum five ears petroleum refining 
experie e, preterab with ntracting 
engineering firt 
+ win ing 
~~ Please airmai niidentia verifiable 
iook to ee n ouse chronological resume, including salary 
history t 


Personnel Department 


Commercial MYBROCARSON RESEARCH, WIC 


115 Broadway New York 6, WN. Y. 


Atomic Power ' 











CAPA~—Commercial Atomic Power Activity —is the nucleus of the 


most dynamic new division at Westinghouse, the leader in Atomik PROCESS ENGINEER 
Power. Our growth is bound to be steep—as electric power demand An opening exists in the Chemical Prox 
eas I nygine ering ur uj im our 
and atomic power production pyramid sharply Division Chemical Engineering w 
, * ” " olve ‘ unit operations é« 
We're “‘fluid not fixed. New supervisory jobs open up fast! = poe A "tn cuapenetl = 
emulsion PVC polymerization 
" position offers excellent opportunities 
tracts. Opportunities for advanced study at company expense Get for qualified applicant. P.V.C. experi 
ence not necessary Prefer individual 
te four ears experience 


We're entirely commercial—not dependent on government con 


in on the ‘industry of tomorrow” today at Westinghouse CAPA 


with one 

Send résumé of experience and training 
t« 

immediate Openings for professionally established men and Mr. D. F. Martine 

Manager Industrial Relations, Chem. Div 

The General Tire & Rubber Company 


Akron, Ohio 


those just starting their careers: Physicists « Physical Chem 
ints Chemical Engineers «+ Mechanical Engineers + Electrical 


Engineers « Designers + Meta!lurgiate 


Please mail résumé of your professional and 
business background to: C.S. Southard, West 


Cp ites 
Send your I 
gank hemical manu 

a chemical or mechanical engineer with 


4.8 years experience. Position includes 


resume inghouse Commercial Atomic Power, Box 355, 
Dept. 186, Pittsburgh 30, Pennsylvania 


WATCH WESTINGHOUSE! 


FIAST IN ATOMIC POWER 


responsibility for engineering projects 
from inception through lesign and 
construction. Please forward complete 
résumé, recent photograph and salar 
requirements to R. ?P Parsons The 
Carwin Company, 


necticut 





1 





Attractive fellowship available 
About one year. Write 
Hugh D. Sims 
Dept. of Chemical Engineering 
Bucknell University 


Lewisburg, Pennsylvania 


nena re, 


SSSSSSSVSVSSSSSASSSSSSEAA NESE NAAA AANA EAA 


RESEARCH CHEMIST 
UNUSUAL OPPORTUNITY IN NEW SOUTHERN LABORATORY OF 


. 





evevevesosevevesosee 
POP Deere oe oe, 


oe eres reese esos eeee 


O40 24 20% 
— 


* 


eee, POLE REDE RE DEDEDE D 
bessescneseueseossesseessccssesseessee : 





expanding aluminum producer Require man over thirty 
Experienced in inorganic physical chemistry or chemica 


AO PRPC ewe 


engineering research fused salt or electrochemical exper 


ININiays 


JPMRAADR 


ence helpful Position involves assisting section leader SANITATION DIRECTOR $624 
‘ nlienging new position t 

plan and conduct research and development on prim: snd implement effective air 
Contra 

aluminum processes. Give age, education, experience 


salary required in confidential letter to Box 14-9 


aliforn Apply Contra 
‘ Commis 
Martinez alifornia 


SANSSSASANASANAAANAAAAY 


od fT (IA 


ANNNANNSSSSSSASSASASAS 


} 


MARANA YUIUMUI 


LRNNNNNNSSSSSSSSSSSSAAS SAAS NSSSNNSAS SSSSSSASSSSSSS SASS 
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COP PPP PPP PLO POLL ODL OL OL LOLOL OOL OCOD 
; 
4 
REACTOR ENGINEERS 
AND SCIENTISTS 
ARE NEEDED 


| CHEMICAL ENGINEERS 


Chemical Engineers BS, MS, PhD 





FOR PROCESS 
ENGINEERING 


>. 


eo With 0-5 years of experience, and GRADUATE ENGINEERS § with 


diversified experi 


e@ who are interested in helping to 
build a new company 


Please write f 
fesign and process pr 


GRADUATE ENGINEERS 
INTERNUCLEAR COMPANY 
7 N. Brentwood Bivd 
Clayton 5, Missour 


years experience pr 


" nvolve work ; 


PEOPLE PLO L ELL LLL LL LL ELLE LEL LE? 


staff n development pr 


pilot plant operat 


© OPPS ELE LOE LOR PP OL OL ELLER ERELOBEEPEPEELEOIEEEELED 


I arent 


OPPO POPOL OPE PEEP OPEEEELELELUEUOLOEBA 


CHEMICAL 
ENGINEERS 


reccccooce CORP. OF AMERICA 
P.O. Box 1414, Charlotte, North Carolina 


| yod tion of pr ess 


SPP PEPOPOPELOOOLOOOD 


Major Oil Company has open 





ings for Chemical Engineers in 
several phases of process engi 2 
neering. Locations near New ENGINEERING WITH oe 6 cntle 
Orleans and south Arkansas . DISTILLATION 


Attractive salary and benefits HEAT TRANSFER 


f a 
program - PILOT PLANT DESIGN AND OPERATION 





In reply give age, education, PROCESS ENGINEERING 
experience and salary expected THERMODYNAMICS 


FLUID FLOW 


PPPOE Oe 


/ 

We have excellent openings for CHEMICAL ENGINEERS in projects associated with the 

production and distribution of oxygen, nitrogen end argon as low temperature liquids 
v9 "9 7] ‘ 

or geses 


PAN AM SOUTHERN | LOCATION: Our Tonawanda Laboratories in suburben Buffalo, New York--our largest 
CORPORATION ‘ | research and development facilities 


8.S., M.S., Ph.D graduates send resume covering educat 


ment), experience and work interests to 
P. O. Box 2, 


LINDE AIR PRODUCTS COMPANY 
New Orleans 6, Louisiana a division of UNION CARBIDE AND Tonawanda, New York Pr OO. Bou 44 
CARBON CORPORATION © Attention: Mr. Pt. Emch Refer to ads CEPA 
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RESEARCH AND DEVELOPMENT 
THE NEW JERSEY ZINC COMPANY (OF PA.) 
.. For Progress .. mACMERTOR, PENNA 


USE Chemical Engineering CHEMICAL ENGINEERS 
Progress INORGANIC CHEMISTS PROCESS METALLURGISTS 
; PHYSICAL CHEMISTS PHYSICAL METALLURGISTS 





C.E.P. Classified Section is Research and development program on processing of raw mater 
the answer to the age old applications i zin tit : metais and slloys, pigments « 


Advanced degrees r research experience desirable f 


question of where to get Development. We have epenings fer men without eupesies 
the best in chemical engi- pues cape 


These openings are for permanent staff positions in «a we 
neers. tion. Eacellent laboratories and working nditions tdea tion in Laeter neyivent 
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ENGINEER OR CHEMIST 


CERAMICS 


Develop High Temperature Materials for 
Nuclear Flight 


General Electric ie now vitally committed in the 
area of nuclear powered aircraft Even though 
General Electric has an unexcelied complex of test 
facilities, equipment and scientific personnel, much 
remains to be done. This qualified senior engineer 
will find our emall congenial project-group just 
the right medium in which he can make a lasting 
contribution to the development of improved ma 
terials, For in truth, professional achievement is 
best fostered in an atmosphere of face to face 
stimulation This, as much as anything else, is 
what you get at Gl 


Sg 
MS wks 


SAAREY WKH 


At least & to 10 years experience is required, in 
volving non-metallic inorganic materials for use 
at high temperatures (If directly related, time 
spent in obtaining an advanced degree may be con 
sidered part of thie experience.) Applicant must 
be @ graduate physical chemist, metallurgical 
engineer, or ceramic engineer, preferably with 
Ph.D. oF equivalent 





Publication of research results in the appropri 
ate classified of open literature is encouraged 


OPENINGS IN CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 
Address replies atating salary requirements, to 
location you prefer 
J. R. ROSSELOT L. A. MUNTHER 
P. ©. Box 132 P. ©. Box 535 


Cincinnati, O idaho Falls, Idahx« 


GENERAL @@ ELECTRIC 


y 


4 


_— 


: 


LS 


pente4 


[ 
PROCESS DEVELOPMENT . PROCESS DESIGN 


> 
rt 
4 
4 How many of these advantages do you enjoy now? 

| Opportunity to gain broad experience in process development or design 
: ranging from engineering research to initial plant start-up on highly diversified 
organic chemical processes 

Satisfaction in exercising responsibility commensurate with your ability end 
experience 

Recognition of ability end performance by @ predominantly technical man 
agement 

Working for @ nationally known company that is financially sound, alive to 
the importance of research and engineering, and certain to continue its pest 





rate of expansion 


Living in attractive suburban Philadelphia, close to the rich cultural atmosphere 
of this historic city and in the heart of the Delaware Valley, one of the nation’s 





most rapidly growing industrial areas 


ont et et et ome Some eed ed ol ood eed oe) eed oan ea Sa ea eae ee ed sd SS SSS 


If you have a B.S. or M.S. degree with up to 5 years’ experience; if you are impatient 
for a chance to get ahead with «a company that's big enough to give you working 
room, but not so big that you are lost in the crowd: write giving complete details 
of training and experience, including reason for considering « change of employment 
and the type of work desired, at 
Office of Technical Employment 
ROHM & HAAS COMPANY 
5000 Richmond Street 


Philadelphia 37, Pennsylvenie 


—_—— 


' All inquiries will be acknowledged and held in confidence 
3 SS Se 
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SITUATIONS WANTED 
A.|.Ch.E. Members 


CHEMICAL ENGINEER 39, wide experience 
chemicals, petro-chemicals. Intensive train 
ing program, evaluation and design project 
engineering, initial operation, and process 
improvement Accustomed high level re 
sponsibility; supervisory activity. Minimum 
salary $10,000. Box 5-9 


CHEMICAL ENGINEER.—Age 25. Experience 

chemicai production supervision anc 

engineering. Army electronics experi 

reter challenging production posi 

tion in New York area Present salary 
$5050 Veteran Box 6-9 


CHEMICAL ENGINEER Age 25 M.S« 
B.Ch.t.., Veteran, Married. Une year pilot 
pliant operation. Desires position utilizing 
full technical capabilities in research of 
development, with progressive company 
offering good opportunity for advancement 


Box 7-9 


CHEMICAL ENGINEER--Age 46, B.E., Eight 
een years as pliant or general manager of 
equipment Capable of developing and 
managing organizations tor top-notch pro 
duction and distribution, research and de 
velopment Orgenic end inorganic expert 
ence. box 6-9 


“HEMICAL ENGINEER Seventeen years en 
perience in heat transier saicse ana engi 
neering, six years experience in ol) rehnery 
operation and laboratory work Seen re 
sponsible position with growing organize 
tion. Box 9-9 


TECHNICAL ADMINISTRATOR ..-Desire 
sacrifice a fine motel which 
someone who can offer him 
job Grand lecation and ciimate in 
Blue Ridge Mountains. box 10-9 


PROJECT ENGINEER—Laecutive Assistant 
M.S. bus. Adm., 6.5. chemical engineering 
Age 39 with twelve years technical and 
managerial experience in petroleum indus 
try and five years in atomic energy pro 
grams with complete project responsibili 
ties. Foreign duty considered. Bea 11-9 


CHEMICAL ENGINEER -PhD len years 
responsible experience process development 
develiopment- production liaison and pliant 
start-ups. Publications and honoraries. De 
sire responsibie position with definite op 
portunity tor advancement to administrative 
x” management level Metropolitan New 
York area. Box 12-9 


M.Ch.E. i}, married, veteran, highest schol 
astic honors. Light years responsible ex 
perience in process levelopment project 
engineering manufacturing, economik eval 
uation, quality control. Management posi 
thon in development or manufacturing 
preferred, with opportunity for professional! 
advancement Northern or Eastern loca 
tion. Box 13-9 


EXPERIENCED ENGINEER B ChE MS 
Honors, age 32 married veteran Eight 
years petroleum processing experience large 
refinery. Desire position with greater man 
agement potential Present salary $9,000 
Box 15-9 


SALES MANAGEMENT Ten years success 
ful sales engineering and instrument ap 
plication to the chemical industry Other 
experience five years production supervision 
of petrochemicals. Desire sales management 
work for company vending equipment te 
chemica nuclear, or metallurgical indus 
tries Box 16-9 


SITUATION OPEN 





CHEMICAL ENGINEER, B.S. 


4 to 6 years experience process engi 
neering design and general plant main 
tenance, for New Brunewick, N. J. plant 
Salary $6,000-6,000. Box No. 4-9 
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ENGINEERS 
INSTRUMENTATION 


Engineering or Engineering Physics degree, for in- 
strumentation development, design and application 
of new ideas in the control of petroleum and 
petrochemical pilents. 


HEAT TRANSFER 


ChE or ME, for thermodynamic and mechanical de- 
sign of heat transfer equipment used in petroleum 
and petrochemical plents. 


Responsible positions with a long-range future are imme- 
diately available. Recognizing the need for the professional 
growth of the individvel engineer, Kellogg provides a 
variety of stimulating assignments end encourages mem- 
bership in engineering associations and societies. As o@ 
result, the company has grown steadily for 55 years to 
become a world-wide leader in the petroleum and chemical 
plent field. The most modern facilities ere aveileble in 
@ brand new air-conditioned building, centrally located 
convenient to transportation serving suburban residentia! 
ereas. 


Please send résumés, including salary requirements, 
to R. L. Stacom. All inquiries in confidence 


M. W. KELLOGG CO. 


711 Third Ave. New York 17, N. Y 
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About broad opportunities in all phases 
of petroleum and chemical research, 
development, design, evaluation and 
refinery technical service for 


Chemists 
and 
Chemical Engineers 


at all degree levels 
with up to ten years experience 
and good scholastic performance. 


We offer recognition, 

good salaries and benefits, 

pleasant working and living conditions 
in Chicago suburban area. 

For prompt 

and confidential consideration 

write: 


STANDARD OIL COMPANY (INDIANA) 


J. H. Strange 
P. O. Box 431 
Whiting, Indiana 








CHEMICAL ENGINEERS 


American Viscose Corporation, a chemicel-process industry, has some permanent posi 
tions open now for chemical engineers. To qualify you need a B.S. or MS. degree 
from a recognized institution, and, preferably, 3-5 years of experience in process 
development, product-improvement studies, or chemical engineering ‘trouble-shooting 


for manufacturing 
The location is in suburban Philadelphia (Marcus Hook) at the Research and Develop- 
ment Division, or at one of our seven plants in Pennsylvania, West Virginia, and 
Virginie 

These openings are technically challenging and offer good advance- 


ment opportunities Interested candidates are invited to submit 


résumés of personal data, educational history, and work experience to 


Personne! Recruitment Department 


AVISCO 


AMERICAN VISCOSE CORPORATION 
1617 Pennsylvania Boulevard 
Philadelphia 3, Pennsylvania 
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C. E. P. 
Monograph 


1. Reaction Kinetics by Olaf A. 


Hougen 
(74 pages; $2 to met 
$3.00 t nonme 


2. Atomization and Spr y Dry- 
ing by W. R. Marshall, Jr. 


pages; $3.25 to members 


$4 >t nonmembers 


and Symposium 
Series 


Ultrasonics—two symposia 
(67 pages $2.00 to membe 


Phase-Equilibria = Pittsburgh 
and Houston 


(136 pages $3.75 t members 
$4.75 to nonmembers 


Phase-Equilibria—Minne- 
apolis and Columbus 
122 pages; $3.75 to members 
' $4.75 to nonmembers 


Reaction Kinetics and Trans- 
fer Processes 


(125 pages; $3.75 to members 
$4.75 to nonmembers! 


Heat Transfer—Atlantic City 


(162 pages $3.25 to members 
$4.25 to nonmembers) 


Phase-Equilibria — Collected 
Research Papers for 1953 


(113 pages; $3.25 to members 
$4.25 to nonmembers) 


Applied Thermodynamics 
(163 pages; $3.25 to members 
$4.25 to nonmembers) 


Communications 
(5/7 pages $1.00 t members 
$1.50 t nonmembers) 


Heat Transfer — Research 
Studies for 1954 


(67 pages; $1.50 to members 
$2.25 to nonmembers 


Collected Research Papers— 
for Spring 1954 


(142 pages; $3.25 to members 
$4.25 to nonmembers 


Nuclear Engineering—Part | 
(260 pages $3.25 ¢t members 
$4.25 to nonmembers) 


Nuclear Engineering—Part I 
(259 pages; $3.25 to members 
$4.25 to nonmembers) 


Nuclear Engineering—Part Il 
(274 pages; $3.25 to members 
$4 


25 to nonmembers 


lon Exchange 
(121 pages; $3.25 to members 
4.25 to nonmembers 


Mineral Engineering 
Techniques 


(96 pages 2.5 to members 
$3.7 o nonmembers 


Mass Transfer—Transport 
Properties 


(125 pages $3.25 . 
$4.25 t nonmembers 


17. Heat Transfer—St. Louis 


(109 pages: $3.25 to members 
$4.25 to nonmembers 


American Institute of Chemical Engineers 


25 West 45 Street, New York 36, New York 


September, 1956 
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William H. Ceckler and 
Thomas W. Mix to the rank of 


Air Products offers you the opportunity to advance professionally and 
financially in the field of low temperature processing The company 
wn 


\ is the leader in the engineering. design, monvfocture, and construct 


nt 1 
of oxygen plants and systems for the separation of low boiling point 
gases such as Oxygen, Nitrogen, Carbon Mononide, Hydrogen, Methane 
Ethane, Ethylene and other basic building blocks of the petrochemical 
industry We must expond the entire organization to meet the in 


it Oak R 
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K. Fer 
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Huge plonts ore being cor structed to meet the hauvid on ygen demonds 
of the guided missiles program We need chemical and mechenical 
engineers who want to shore in the growth and profits of a dynam 
he company in ao new and basic industry 
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Est mating ond Economix J or Equipment Des gf Soles 
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industry and public service 


DEVELOPMENT WITH . 


Our expanding program offers challenging opportunities to CHEMICAL 
ENGINEERS of imagination and creative ability. Projects include laboratory ; 
and engineering studies as well as application development on : 
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CHALLENGING CAREER OPPORTUNITIES 


Positions available in a wide variety of interesting work for young engineers with 
up to seven yeors’ experience and with high college scholastic ratings 





CHEMICAL ENGINEERS 





Process & Design Engineering 
ESSO 


Pilot Plant Process Development 
f 


Process Improvement 
f 


MECHANICAL ENGINEERS 


Cost Estimation 
Mechanical Design 
Refinery Planning & Layout 


ENGINEERING 


Engineering Economic Project Engineering 


Field Engineering 


Give full data and specific details of education experience, desired salary, 
availability date and reference 


All inquiries will be considered promptly and held confidential 


ESSO RESEARCH AND ENGINEERING COMPANY 
Employee Relations 


P. O. Box 51 Linden, New Jersey 
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spray 
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humidifying, dehydrating, 
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You'll get the right nozzles 
quicker by calling Binks 
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corrosion-resistant metals and 
materials 


MAIL COUPON 
NOW! 


ihe Bee eae 

aks Manetacturing Com 
3114.32 Carroll Zooe 
Chicage 12, Wi 


tend me your comprehensive 
Coteleg without obligation 


©. K. Binks, 
Sprey Nozzle 


NAME 
COMPANY 
ADDRESS 


ciry ZONE 


STATE 


tional 


people 


John C. Simons, Jr 


Research Cory 


B. S. Pressburag 
Louisiana Stote Ur 
ng the A.1.Ch.E. aw 
of a paper at the + 

Kaimond 
ol \ ! v tor Conder sing Org 
Binary 


and 


William A 


technica ré 


Meeting. The paper 


nents and 


mid organ 


he James F 


techn Ca 


‘ 
Dr. Pressbure 
replace Bourland, . nur 
| Presentation bove 
Nicolai, choirmar 
enginect! Section of AJl.ChE 


Leonard Scribner Charles 


Metallurgical 


ot the 


steel 
manager metal 


diy ble ud 
1937 


heen t} 


except tor 


when he wv i 


Jerome Gavis 
hemi il | ny inec ny 

kin { a a I ‘ YT 

heen 


Hop covert U I 
During t 
years he dom, 
held of 


Cente! 


two 


the 


the past 


research in 


Army Chemical 


Deot 


Miatures 


of Chemical Enaireering 
ett) receiv 
ard for the best presentation 
ecent New Orleans Nationo 
Coefficients 


of Pure Comp 


fer 


Heat Tron 
anic Vapors 
prepored by 
of 1.5.1 
by tL. A 


wos 


J. B. Todd, also 
made 
Loco 


Rouge 


Sx huh 


Murray H. Reich, 





IF IT’S TOUGH TO PUMP... 





You need a 


SHRIVER 
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PUMP 
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Materials 


Bulletin 137 tells why. 
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Position 


73 POND STREET P. meee Dee, 77, lorae § T | address 


WALTHAM MASS lJ u lustrial ' tant City lone State 
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FOR The basis of filter efficiency is ; 25 West 45th Street 
HIGHLY the accuracy of the test equip | New York 36, New York 


iT EFFICIENT ment. Our testing unit is peri- Gentlemen: | am enclosing my check 
UST odically compared with govern- : 

D ment equipment, assuring air fil- | | (money order) for $ = Please ' 

CONTROL ters of integrity. ° aed oe . bindere @ $3.50 each : 


No filter leaves ovr plant 


without passing rigid specifica- | | for the following years (add 3% sales tax 
ZZ, tions including 99.95% effi- |. gee deitecen fe Bow Yosh Cais ...... 
= ciency on porticle sizes of 3 
. hoc micron as measured by dioc- | toes is een 
Sag tylphthalate smoke machine. Satie a 





Well See You at the 1956 Trade : 
Fair of Atomic Industry Booth 310 Address 


FLANDERS MILL, ING, scans» nr rne 
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C-R CHILL-VACTOR UNITS 


food 
the summer it is possible to use excess winter steam capacity 
water chilling, Croll. 
VACTOR 


systems 


Chemical and processors are discovering that during 


for extremely economical using «a 
Reynolds steam-jet CHILL- 
And CHILL-VACTOR 


‘round moving parts 


system 


are economical the year 


no except for a water circulating 


pump no lubrication . and extremely low maintenance 
cost. Low pressure or waste steam can often be used reducing 
operating expenses considerably 

other 


Write, 


Let a Croll-Reynolds Engineer show you the many 
advantages of these efficient CHILL-VACTOR units 


wire or phone 


Caull- Reynolds. 


Westfield, New Jersey 


New York Office } john Street, New York 36, N.Y REYNOLDS 


CHILL-VACTORS + STEAM-JET EVACTORS * AQUA-VACTORS 
FUME SCRUBBERS + SPECIAL JET APPARATUS 
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andl notes 


Nn Engineering Center. More and more the 
attention of the Institute is centered on one 
of the major problems in the Institute's history, 

that of the New Engineering Center and 
how we can join United Engineering Trustees 

There was a lengthy Executive Committee 
Meeting of A.LCh.E. on August 20, along with 
members of the A.L.Ch.E.—U.E-1 lask Com 
mittee, to study the report submitted by B. F 
Dodge, who was chairman of the Special Task 
Committee of the Founder Societies on the New 
Engineering Center, and another report from 
U.E.1T. on probable conditions under which 
A.LCh.E. couid join . Preliminary to a suc 
cesstul nationwide fund-raising drive for a new 
engineering building is the inclusion of 
A.LCh.E. in the U.E.T According to the 
report on our joining U.E.T., A.LLCh.E. will be 
asked to raise from a minimum of $150,000 to 
about $550,000, the equivalent to the present 
equity of the four other societies in the Engineer 
ing Building Since, at the end of July, the 
A 1Ch.l surplus was in the order of $170,000 
a cash contribution of $150,000 would wipe out 
our surplus since the Kelly Committee has 
asked us mot to compete in an industry appeal 
for funds, one can see difficulty in store for 
ALCh I This then is the crux of the 
problem Council will spend all day Saturday 
September 8, discussing at Pittsburgh how 
will A.LL.Ch.F. raise the money necessary to join 
Much of the Execu 
tive Committee discussion cannot be reported 


with the other groups 


now since it consists mainly of recommendations 
to Council Then too, there are many 
questions yet to be answered Can the 
49th Street site be refurbished Hiow many 
square feet are needed What will be th 
cost, etc? , U.E.T. is prepared to go ahead 
with architectural and cost studies and has asked 
A.1L.Ch.E. to share in them this will amount 
to $10,000 
mended that Council agree, since we were part 
of the Task Committee and such planning will 
include our needs By the time the members 
read this column, though, Council will already 


The Executive Committee recom 


have considered the problem and more news 
will be in the next issuc In the meantime 
should any members have questions or sug 
gestions, do not hesitate to write. Executive 
Committee actions Six Engineering Societies 


Chemical Engineering Progress 


of A.1. Ch. E. 


including the A.L.Ch.E. have agreed to sponsor 
a joint award honoring Charles F. Kettering 
The award, which will be for outstanding con 
tributions in invention, will be presented this 
fall to Kettering as the first recipient . Execu 
tive Committee approved A.I.Ch.E.’s joining the 
board which selects a recipient every yea! 
the chairman of the A.I.Ch.E. Awards Com 
mittee, Ed Gilliland of M.1I.T., has been chosen 
as one of the appointees to this board. Contests 
for Members. The 50th Anniversary Committe: 
all ex-presidents is planning quite an 
event for June, 1958, and has announced with 
Executive Committee approval, two contests 
the first, for a theme suitable to the 50th Anni 
versary of the Chemical Engineers and the 
second for a design which can be worked into 
the program, medals, etc., depicting the meaning 
of Chemical Engineering to our present world 
Ihe prizes will be $250 to each winner 
more about this later when additional rules have 
been formulated A special certificate 1s to 
be drawn up also for presentation (at that meet 
ing for the first time) to members who have com 
pleted 50 years of membership in A.LCh.F 
Program Committee. Program Committee 1s 
stepping up activities and many important sym 
posia are being planned Institute Lecturer 
will be W. K. Lewis, who will talk at the Boston 
meeting on “Engineering as a Profession’ 
K. C. Brown of Emery Industries is Technical 
Program Chairman for the Cincinnati Annual! 
Meeting in December, 1958 
Cooperative Conferences. A.L.Ch.E. & A.S. M. 1 
are cooperating in several conferences the 
First National Conference on Heat Transfe1 
honoring William H. McAdams of the Massa 
chusetts Institute of Technology, to be held at 
the Pennsylvania State University on August 
11-14, 1957 & a Joint Instrument Symposium 
which will be held at Northwestern Univer 
sity on April 8-9, 1957 A.I.Ch.E. members 
working on the Heat Transfer program are 
Neal Addoms, Atlas Powder Company, Chair 
man; C. H. Brooks, Sun Oil Company: Georg: 
Skaperdas, The M. W. Kellogg Co.; & E. 7 
Williams, Pennsylvania State University 
David M. Boyd, Jr., of Universal Oil Products 
Co. is the A.LCh.! representative on the In 
strument program 


F.J.V.A 


September, 1956 





mp, a pneumatic piston 

nm inst } ir signal ind actuates 

peed tran ion. Pump speed is auto 
djusted to] at demand. Servo systems for 


idjustment o oke length by instrument 


i slate 


inder 
unit All 


"4 stable Broad flexibility 
for metering 


process additives 


If you pump and meter chemical 

head or maintain fixed ratio 

more chemical stream or automatically 

regulate flow of a control agent in a control 
tem uch as pl there i Milton Ro 

Controlled Volume Pump that's exactly right 


for your application 


Illustrated are a few of many flexible adapta 
tions in simplex, duplex and formulating pump 
designs that are available from Milton Ro 

with manual or automat idjustment of 
troking length of peed. Capacits range 
from 3 milliliters per hour to 45 gpm, p ure 

up to 50,000 pat. Accuracy of delivery tw within 
plus or minus one percent. Liquid end re 
furnished in a wide selection of alloy 


plastic. Sanitary design, too 


Have you investigated how you im reduce 
chemical costae and uper ace product quatit 
by using controlled volume pumps’? One of the 
bulletins listed probably conta the eco 
nomical answer to your chemical metering 
problem. Milton Roy Company, Mam 
turing kngineer 100 Kast Mermaid | 
Philadelphia 18, Pa 
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GET THE ONE 
© elected 
power-speed 


»HTNIN Mixer 





How to outsmart fluid mixing ¢ 


When you plan to mix fluids, cast a because LIGHTNINS arrive fully assem Standard Series I LIGHTNIN from 
sharp eye at the long-term cost factor. lt bled, factory-aligned, ready to mount open-tank to closed-tank service; from 
can make the difference between success and run, without extra Construction top-entering to bottom-entering mount 


and failure of a process through a full range of stand 


2. Save while you mix You minimize ing und 
ard speeds from 16.5 to 1) RPM. It's 


keep your mixing costs in line—for the NINs. Hundreds of LIGHTNINs have been the smart way to beat mixer obsolescence 


(Choose a mixer that's engineered to shutdowns when you mix with Licut 


next 10 years or more For fluid mixing to make a new proc 


in service 20 years and longer. If you 


Here's the cost side of the LIGHTNIN ever need to, you can get standard im pa out faster nm in older 


Mixer story. It's your ticket to mixing process competitive—call in our Licut 


pellers, shafts replacement parts from 


that does what you want it to do, atlow fact tock NIN Mixer representative. (You can 


acrory $06 


shipped on 24 hours no 


est possible long-term outlay his name in Chemical Engineering 


tice 


log Or write us direct 
1. Save when you buy—When you specify 3. Save if you ever convert—Comes time °8:) : 


LIGHTNINS, you eliminate guesswork for a process change, and you « 

and false starts. From the start, you're probability adapt your 

covered with a pertormance vwuarantes handle new mixing requirements 

based on screntiic mixer selection ind pelle rs shatts tank mountings es 
MIXCO fluid mixing specialists 

scale up You get the mixing you want even speeds—are quickly interchange 


without paying for uny nted horse able using standard stock components 
! left REALIZE 
xing, with LIGHTNIN § 
MAKE ANY OPEN TANK 


HTNIN Port e Mize 


power And you save on installation You cats for examy switch the sa 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins 


6.102 Top or bottom enter 
e paddle 
peller types |t 


,T p entering; pr 
types ‘4 to 3 HP 


8B Portable: “se to 3 HP 


Check clip, and mai with y nome, title, company address t 


MIXING EQUIPMENT Co., Inc. 199-j Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont 





